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t ^™ i_ We ' Allen and Hanbury's Limited, a British Company of Three Colts 
Lane, Bethnal Green, London, E.2., England do hereby declare die invention, for which 
we pray that a patent may be granted to us, and the method by which it is to be per- 

45? P resent invention provides compounds of the general formula: 

5 This invention relates to novel l-phenyl-2-aminoethanol derivatives having bio- 5 

logical activity, and to compositions containing the same. 

The present invention provides compounds of the general formula: — 

CH,NR 2 R 3 

and physiologically acceptable acid addition salts thereof, in which: 1 

Ri represents a hydrogen atom or a straight or branched chain alkyl radical con- 10 
taming from 1 to 6 carbon atoms; 

R 2 represents a hydrogen atom, or a benzyl group; 

R 0 represents a hydrogen atom, or a straight or branched chain alkyl radical con- 
taining from 1 to 6 carbon atoms which radical may be substituted by hydroxyl 
15 groups, ammo groups or heterocyclic rings, containing one or more heteroatoms, for 15 
example morpholino, or represents a cycloalkyl, aralkyl or aryloxyalkyl radical which 
radicals may opuonally be substituted for example by one or more alkoxv or hvdroxv 
groups; and j j j 

u J ei £ es , en ?. a h y dr ?2tyalkyl or hydroxyaralkyl radical having a straight or 
20 branched alkyl chain containing from 1 to 6 carbon atoms, or a carboxyl radicaL or an 20 
alkoxycarbonyl radical of the formula -^COOR*, (where R* represents a straight or 
branched chain alkyl radical containing from ,1 to 6 carbon atoms), or represents a 
radical of the formula -CONHOH or — CONHNH 2 or an amido radical of the 
formula — CONR,R c (where R 0 and R,., which may be .the same or different, each 
25 represent a hydrogen atom or an arylalkyl radical or a straight or branched chain alkvl 25 
radical containing from 1 to 6 carbon atoms which may be substituted by hydroxyl or 
amino groups or where R 5 and R G together with the adjacent nitrogen atom form a 
heterocyclic ring which may contain additional hetero atoms). 

As the compounds of general formula I possess at least V one asymmetric carbon 
30 atom, the mvention also includes all the possible optically active forms and racemic 30 
mixtures of the compounds. The racemic mixtures may be resolved by conventional 
methods, for example, by salt formation with an optically active add, followed bv 
fractiona crystallisation. Those compounds in which the side chain substituent is para 
to the .phen olic hy droxyl group or para to substituent X are preferred 
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The compounds of the invention possess either stimulant or blocking acaau ; on- 
^adrenergic receptors. Compounds which- have a stimulant effect on ^-adrenergic 
receptors ire used mainly as broncho-dilators. However, known Adrenergic samnlants, 
for example isoprenaline, which is S^dihydroxy-^CisopropylammomethyObenzyl al- 



cohol 



\-CH-CH2-NHCH<^ 3 
OH CH 3 



also affect the heart, and are potent cardiac stimulators at effective bronchodilator doses. 
The compounds of the invention which possess stimulant activity on ^-adrenergic re- 
ceptors have been found to exert a more selective effect on bronchial muscle so that 

10 bronchodilation ds possible without excessive cardiac stimulation. For example, the 

compound - text. - butylaminoinethyl - 4 - hydroxy - m - xylene - « V - diol 
(AH 3365) has been tested on asthmatic patients and it was found that 1UU ^g., closes 
of this compound given by aerosol, are at least equal in speed of onset and mtensity 
of action to isoprenaline at the same dose, and it is longer acting than isoprenaline. It 

15 was also found that AH 3365 did not affect the pulse rate or blood pressure at four 
times the effective dose whereas isoprenaline had a marked effect on both measure- 
ments, as shown in Table I below. In contrast to isoprenaline which is poorly active 
when given orally, AH 3365 has been found to be an effective bronchodilator in human 
beings after oral administration again without obvious cardiovascular actions. 
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These compounds were tested in anaesthetised guinea pigs for it* a bihjtfto re- 
Ueve^oncSarMuced by the injection of acetylchokne, 5-hydroxytrytamine, 

brad3 0±S u^e d s for^mpouads of the invention which possess ^-adrenergte sthnu- 

S "rhydimias, coronary heart disease, angina pectoris and hyp^sio^owD 
f-adrenerSc blocking agents have undesirable side effects, for example 3,4 - i dicMoro^ - 
t - S^ylSmemyl) benzyl alcohol possesses potent sympatbomimeuc affectt, 
and Sanolol, l-isopropyl-amino-3Kl-naphthyloxy)-propan-2-ol fffecttjte central 
n^rvou?fyirem The compounds of the invention however are virtually devoid of ihese 

Example, the compound 5 - (2 - tert. - butyl - amino , - i - hyd^xyediyl) - 
saUcvlamme^en rested to conscious dogs, was found to be slighdy lessacave than 
orSXf'an reducing the tachycardia produced by the intravenous mjecdon of iso- 
££2e At 0 5 mi /kg., for example, fee compound given orally produced at 50— 
20 ?0V tlock of tiie^p^alme response whilst propranolol at die same dose level pro- 
duc4l a 70— 80y block, the duration of action of the two compounds being similar. 
Hoover, fn ne^hSnTacological tests, the compound was found to be remarkably non- 
toxic and free from central nervous depressant activity. For example, an mice, itpro- 
SSS ^Sv neehSble behavioural effects at doses up to 400 mg/kg. adttumstered 
25 oraUy whereas Sals Sealed with propranolol showed signs of depression , at doses 
oflOO mgylg! and at 400 mg./kg. the drug caused very severe and widespread central 
depression compounds of the invention which were found to possess 0- 

adren^kWoctog activity wheh tested for the ability to inhibit. the tachycardaa pro- 
30 duced by the intravenous injection of .isoprenatine in anaesthetised dogs, are to be 
mentioned the following: — " 

5-(l^hydroxy-2-isopropylaminoethyl)salicyclic acid methylester. 

5-(2-amino-l-hydroxyethyl)-salicylic acid methyl ester. _ . 

5-(l-hydroxy-24sopropylaminoethyl)-salicylamide. 

5 ii.Hydroxy-2-[(l-memyl-2-phenoxyethyl)ammo]emyl)-^ 

5-a-hydroxy-2-hopropylaminoethyl)-N-methyl-sahcylamide. 

^-(benzyl-tert-butylaminomethy^-^hydroxy-m-xylene-^ -diol. 

N-benzyl-5Kl-hydroxy-2-isopropylaminoe 

5-[14iydroxV-2-<^edi^^^ acid methyl 



40 5.fi^ySoxy^2-(kopropylatnmo)-butyl]saUcylamide. 

4[l-hydroxy-2-(isopropylamino)ethyl]salicyhc acid methyl ester. 

Specific preferred compounds according to the invention are those specifically 

45 refer ^J e l ° 0 2pounds according to the invention may be formulated for use in human or 
vereriiary medicine for therapeutic and prophylactic purposes, pey will in .general b> 
uSd^±eform of their physiologically acceptable salts. Preferred- salts include-fhe 
hvdrochloride, sulphate, maleate, tartrate, citrate, etc. - — • 
7 The invention therefore includes within its .scope pharmaceutical compositions 

50 containing as active ingredients l-phenyl-2-aminpelhanol derivatives oif the ■S^eM 
formula I, or physiologically acceptable acid addition sits diereof. Such compounds 
may be presetted for use in a conventional manner with die aid.of xarners or ex- 
cipients and formulatory agents as required, and with or without supplementary medn 

55 Cmal ™ repositions may include for instance solid and liquid preparations for oral 
use suppositories, injections, or in a form suitable for administration i by inhalation. 
' (^administration is most convenient in the form of tablets which may be pre- 

- pared according to conventional methods, and may be coated if required. Soluble tablets 

suitable for sublingual administration may also be used. . 

60 Injections maf be formulated with the aid of physiologically accepteble earners and 

agents as solutions, suspensions or as dry products for reconstituaon before used. 
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For administration by inhalation the compositions according to the invention are 
conveniently in the form of an aerosol spray presentation. 

The dosage at which the active ingredients are administered may vary within a 
wide range and will depend on whether their activity is as a ^-adrenergic stimulant or 
5 as a ,/3-adrenergic blocker. A suitable oral dosage range for the stimulants is generally 5 

from 1 to 100 mg and for the blockers 50 to 1000 mg. The pharmaceutical composi- 
tions may with advantage be formulated to provide a dose within this range either as a 
single unit or a number of units. 

In the use of an aerosol for bronchodilation the dosage unit may be determined by 
10 providing a metering valve in the aerosol pack so that it delivers a metered amount on 10 
use. Such a metered amount may be of the order of 50 — 1000 /*g. 

The compounds according to the invention may be prepared by a number of 
processes which at some stage involve the reduction of the corresponding ketone to the 
alcohol. 

15 The invention therefore provides a process for the preparation of compounds of the 15 

general formula I herein which comprises reducing the carbonyl group 

of a ketone of the above general formula to an alcoholic group in which X, R x , R 2 and 
R 3 have the meanings given herein or are convertible thereto, if desired with protection 
20 of the phenolic hydroxyl group, the product if desired being isolated in the form of a 20 
physiologically acceptable acid addition salt. 

In one method of preparation compounds of the general formula I are prepared 
by a process which comprises convening the methoxycarbonyl group of the ketone of 
general formula II (X = C0 2 Me) 



25 N= v ^co.ch.n<' R3 



are as above defined 
2™ and Ph is a phenyl 
radical). 



25 



in which and R ;1 have the meaning given above, by conventional methods to any of 
the other radicals represented by X in formula I 3 either directly, or after reduction of 
the carbonyl group to the alcohol with suitable hydrides for example sodium boro- 
hydride, or lithium aluminium hydride. If desired the N-benzyl group may then be 

30 removed by catalytic hydrogenolysis. Alternatively reduction of the carbonyl group 30 
and removal of the N-benzyl group can be effected in one stage by hydrogen and a 
noble metal catalyst. In some reactions, it may be advantageous to protect the phenol 
group e.g. as a benzyl ether or an acetate. The protecting group may be removed by 
hydrogenolysis or hydrolysis to give die required product. Compounds in which R 2 and 

35 R 3 both represent hydrogen atoms may be prepared from the dibenzyl amino compound 35 
by catalytic hydrogenation. 

The dibenzyl compound or the primary amine may be reductively alkylated to 
compounds of formula I with aldehydes or ketones in the presence off hydrogen and a 
noble metal catalyst. 

40 Another subsequent conversion envisaged by the invention is the reaction of the 40 

group COOMe to a tertiary alcohol by reaction with a Grignard reagent. 

The l-phenyl-2-aminoethanol derivatives of the general formula I in which X is an 
alkoxycarbonyl radical of the general formula — COOR*, where R 4 has the meaning 
given above may be prepared by reacting the ketone of formula II (X =C0 2 H) with an 
45 alcohol of the general formula R4OH, in the presence of an acid catalyst, followed by 45 
catalytic hydrogenolysis to give the l-phenyl-2-aminoethanol derivative. 

Compounds of the general formula (I) in which X is a hydroxymethyl radical 
may be prepared by -several processes. 

In the first of these processes a compound of the general formula III, or a salt 
50 thereof. " 50 

cHgOH R3 (in which R t and R3 
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is subjected to catalytic hydrogenation, preferably using a palladium oxide on charcoal 
catalyst to yield a compound of the general formula IV 

CHoOH ^R 3 
" „CHOHCH< h 

IV 

Alternatively, the ketone of formula III may be reduced with sodium borohydride 
to give mT alcohol of general formula V and this latter may also be atomed g 
tion of a compound of formula II (where. X=alkoxycarbonyl) by the use of lithium 
aluminium hydride. 

CHj>OH 

V 

If desired this compound is then subjected to catalytic hydrogenation to remove 
the N-benzyl group, to produce a compound of formula IV. TTT . . . . 

Use of the alcohol (V) in the hydrogenation instead of the ketone HI minimises the 
side reaction in which the — CH 2 OH group is reduced to a —CH 3 group. 

The complete synthesis of the compounds starting from aryl ketones is shown in 
the following reaction scheme 



OH 

cocHg* 



HCHO and HCL f* J ^ > ']pCH 2 C! 



CH 3 COQNa, CH 3 COOH*<CH3CQ) 2 9» OCOCH3 Br 2 
- ■ " ' „ rf^S|=-jC^QCOCH 3 

COCHf 

ococh3 *<T 

jr a °- ooCHi — * ^ 




HCl jA-CHj 



.. „ 'CHoOH 



NaBH4 



CH 2 Fh 



CHOHCHt<^ 




Y 



The ketone of the general formula IH can be prepared from the compound (VII, X == 
— CH-OH) below in which the hydroxy groups can be protected by acctylatum, by 
condensation with an amine of the general formula R2R3NH (where R 2 and R 3 have the 
meanings given above) and removal of protecting groups where these are present. 
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The compounds of formula I in which X is a carboxyl group may be prepared by 
hydrolysis of the ester group of the ketone II (X=C0 2 Me), for example with an acid 
catalyst, followed by catalytic hydrogenolysis to the l-phenyl-2-aminoethanol derivative. 
Compounds of formula I in which X is an amide group of the general formula 
5 — CONR.Rq, where R 0 and R« have the meanings given above, may be prepared by 5 
reacting the ketone II (X = C0 2 R4) or the alcohol derived (from it by reduction with 
an amine of the general (formula R a R G NH, where R 4 , R 5 and R 0 have the meanings 
given above, followed by catalytic hydrogenolysis. 

Compounds of the general formula I in which X is a — CONHOH or CONHNH- 
10 radical, may be prepared from the ketone of formula II (X=C0 2 'R4) by reducing it 10 
to the alcohol of general formula I (X = C0 2 R 4 ) in which R* has the meaning given 
above, and reacting this compound with hydroxylamine, NH 2 OH or hydrazine NH 2 NH 2 
and removing the N-benzyl group to give the required product. 

In an alternative process for the preparation of the l-phenyl-2-aminoethanol 
15 derivatives of the invention, the secondary amine of the general formula VI (X = 15 
C0 2 Me) may be used in place oif the ketone II, or alcohol I (X= ! C0 2 Me), for the 
reactions given above in which the methoxycarbonyl group is converted to any of the 
other radicals represented by X in the general formula I 

*)=^CO.CH,NHR a 



20 t The ketone of general formula II may be prepared by the condensation of an 20 

amine R 3 NH.CH 2 Ph with a halogen derivative of general formula VII 

V^CO.CH.Hal 



The l-phenyI-2-aminoethanol derivative of the general formula I may also be 
prepared by the condensation of an amine of the general formula R 2 R 3 NH with a 
halohydrin of the general formula VIII " " 25 

In a further process the compounds of formula I may also be prepared by the 
reaction of an amine of the general formula R 2 R 3 NH with an epoxide of general 
formula IX 



30 



35 



CH 

30 



IX 

In all of the above processes the phenolic group may be protected, e.g. as the 
benzyl ether. 

In these formulae, R 1? R L ., R» and X have the meanings given above. 

Compounds of the general formula I in which X is a secondary or tertiary alcoholic 
group may be prepared via conversion of a compound of the formula I in which in the 
X substituent position there is a halogen atom to an organometallic compound and 
reaction thereof with an aldehyde or ketone. 

The following Examples illustrate the invention. 



35 
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Example 1 

Preparation of 5-(l-hydroxy-2-isopropylaminoethyl) 
salicylamide hydrochloride 
a) 5-(N-benzyl-N-isopropylglycyi)-saUcyUc arid methylestei .hydrochloride 

7 3G of N-benzvUsopropylamine were added to a starred solution of 7.5 g of 5- 
bromoac?tyT S aUcyKd me±yl ester in 100 ml of methyl ethyl ketone. A coWess 
crystalline precipkate was observed at once but stirring and refl ^ 
fo? 2.5 hr. Afte? being allowed to stand at room temperature for 2 days dw = so vent 
was evaporated under reduced pressure and dry ether was added to the J <*^ f 
The ethereal solution obtained was treated with dry hydrogen chlonde gas to give 6g 
of me hydrochloride as an oily solid. Recrystallisation from median* Athyl acetate gave 
3.55g of the hydrochloride as a colourless powder, m.p. 108— ii/tr^. 



m.t>. 140—142°. 

Example 3 



10 



b) 5-^-Benzyl-N-isopropylglycyl)-saIicylamide hydrochlonde. 
; A solution of 15g of 5 - (N - benzyl - N - isopropyl glycyl)salrcylic acid methyl 
15 ester hydrochloride &T 125ml of methanol and 125ml of 0.880 ammonia solution was 15 
altowed to 3 m a stoppered flask. After six days the solution was ^P^edto 
dryness and the residue was extracted three times, each time with 150ml of etiher. The 
Ksetegan to precipitate from the ethereal solution • Treamaent ofjhe 
hydrogen chloride gas gave a white oily material, which on boiling with ethyl ^aceta te 
20 *ave 12 5- of a white solid. Recrystallisation from methanol gave llXfc of the amide ZU 

hydrochioride as colourless.crystals, m.p. 217-220°, after drying at 70° m vacuo to 
constant weight. 

c\ 5-fl-Hvdroxy-2-isopropy!aminoethyl')-salioylatnide hydrochloride 
} 4.15& of 5 - (N - benzyl - N - isopropyl glycyl) saEcylaraide hydrochloride m 
25 250ml of methanol were hydrogenated at room temperature and pressure in me pre- da 

senS -of lg of a 10? palladfum oxide on charcoal catalyst. Uptake of hydrogen 
ceased aftef 40 minute/The solutionis filtered and evaporated to ^ess^ The 
rerfdue was recrystallised from methanol/Shyl acetate to give 2.3g of the product, 

m.p. 207— 8°C. „ _ " m 

, n Example 2 3U 

3 Preparation of 5-[2-(N-benzvl-N-isopropylaminoM... .. 

hydroxvethyljsalicvlamide. . . 

1 3G of 5 - (N - benzyl - N - isoprooyl glycyl)salicylamide were dissolved m 5U 

ml of tOT^vdrofuran, then added to a stirred solution of 1 .0g of lithium alumimum 
35 hydride In 250ml of tetrahvdrofuran and heated under reflux for 3 hours. After _ooohng, 35 
3 wSS was added to decompose the excess hydride and the mixture was acidified ^wrth 

dilut- hydrochloric acid. The solution was evaporated almost to dryness and the pH 

was adiusted to 8-9. Extraction with ether and ethyl acetate afforded 0.9g of . a pale 

yellow gum. elution with cyclohexane eiftyl acetate (1:1) 40 

40 gave? 31 ™ S^LZ solid, m.p. 142.5-144.5. Recrystallhatior ' ^^{S 1 
provided pure 5 - (2 - N - benzyl - N - isopropylamino-l-hydroxyethyl) salicylamide, 



_ Preparation of N-hexyl-5-n-hydroxy-2-isopropylammoethyl] 45 

- salicylamide hydrochloride 
a) 5-ri.Hvdroxv-2-isopropylaminoemyl>salicvlic aoid metiiylester hydrochloride 

3 6- of 5 - - benzyl - N - isopropylglvcyl) - salicylic acid mefhylester hvdro- 
ch!oridVin 50ml of ethanol were hydrogenated with 0.525a of 10% m^^Sf^ - -~ 
catalyst. Hvdrogen uptake was complete after 95 minutes. The .glutton, after removal 5 0 
of the catalyst was evaporated to drvnesa under reduced procure to give 23g of anale 
pink solid. Crystallisation from methanol/eihyl acetate gave 2.03g of colourless needles, 
m.p. 153— 155°C. 

M N-Hexvl-5-H-Hvdroxy-2-isooropvlaminoethyI)-salicyIamide, hydrochloride 
55 } 2^G of me methyl ester of 5 - <l - hydroxyetiryl - 2 - iropropvlamino) salicylic 55 

55 acid were dissolved in 10ml of ethanol containing 10ml of n-hex^amme and thei solu- 
tion was allowed to stand at room temperature. After 4 davs all the ester had reacted 
and roe solution was evaporated to dryness. Trituration 

drop of methanol afforded 3.0a of crystalline solid m.p 1 ^M°Jtee^hg*m 
60 from ethyl acetate/ether containing one drop of ethanol gave ^exyl-5-(l-hydroxy- 60 
2-isooropylaminoethyl) salicylamide as a white powder, m.p. 134—135 . 
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The hydrochloride was prepared by treating 1.8g of the above base in ethyl ace- 
».» with a solution of hydrogen chloride dn ether and recrystallising the product from 
methanol/ethyl acetate (9:4). L1G of the N - hexyl - 5 - (1 - hydroxVethyl - 2 - 
isopropylamino) salicylamide, hydrochloride separated as colourless plates, m.p. 199°. 

5 Example 4 

Preparation of 5-(2-tert-butylamino-<l-hydroxyethyl) 
salicylamide hydrochloride 
c *£',° G ?f I ' (N ~, bGnz y l r N - ten: - burylglycyl)salicylamide hydrochloride, 0.2g 
of 10 / 0 palladium oxide on charcoal catalyst, 20ml of ethanol and ,15ml of water were 
10 shaken at room temperature in an atmosphere of hydrogen until uptake of hydrogen 
ceased. The catalyst was filtered off and the solvent was removed by distillation The 
residue was crystallised from methanol/isopropyl acetate to give 0.56 g of a pale pink 
solid, m.p. 203 — 4°. " 

Example 5 

15 Preparation of N-benzyl-5-(l-hydroxy-2-isopropylaminoethyl)- 

salicylamide, hydrochloride 
8.0G of 5 - (1 - hydroxy - 2 - isopropylaminoethyl) - salicylic acid, methyl ester 
were dissolved in 40ml of ethanol containing 40ml of benzylamine. The solution was 
allowed to stand at room temperature for 4 days before evaporation to a small volume 
2U under reduced pressure. The gummy residue was treated with 50ml of dilute hydro- 20 
chloric acid and the white solid was filtered off and recrystalhsed from methanol/ethvl 
acetate to afford 5.05g of N - benzyl - 5 - (1 - hydroxy - 2 - isopropylaminoethyl) - 
salicylamide, hydrochloride, m.p. 208 — 209°. 

Example 6 

25 Preparation of 5-(l-hydroxy-2-isopropylarninoethyl)-N- 2f> 

methyl salicylamide hydrochloride 
a; 5-(N-Benzyl-N-Isopropyl-glycyl)-N-methyl-saHcylamide, hydrochloride 

2.5G of 5 - (N - benzyl - N - isopropyl - glycyl)salicylic acid methyl ester, hydro- 
chloride were dissolved in 50ml of a 30% solution of meraylamine in ethanol. The 
30 solution was left overnight and was then evaporated to dryness under reduced pressure. *n 
The residue was dissolved in dilute hydrochloric acid and washed with ethyl acetate, 
and the aqueous layer made alkaline with sodium carbonate solution to pH 8 and aeain 
extracted with ethyl acetate. The latter organic extracts were dried over sodium sul- 
phate, concentrated and treated with an ethereal solution of hydrogen chloride to afford 
1.6g of 5 - (N - benzyl - N - isopropylglycyl) - N - methyl - salicylamide, hydro- 
chloride, m.p . 200— 205* Recrystallisation from ethyl acetate/ethanol gave rosettes, 
m.p. 205 — 209 . 

b ^ K3; Hydrox y- 2 - is ^^ salicylamide hydrochloride 

4 2G of 5 - (N - benzyl - N - isopropylglycyl) - N - methyl salicylamide, hydro- 
chloride were dissolved in 35 ml of 90% aqueous methanol and this solution was added 
to a pre-reduced suspension of lg of 10% palladium on carbon catalyst in 15 ml of 
metnanol. 

The hydrogenation was stopped when 550ml of hydrogen had been absorbed. The 
catalyst was filtered off and the solution was concentrated to ca. 10ml and allowed to 
crystallise : affording 23g of 5 - (1 - hydroxy - 2 - isopropylaminoethyl) - N - methyl 
salicylamide > hydrochloride. Recrystallisation from ethanol gave fine colourless nedles, 45 
m.p. 208 — 209 °C. 

Example 7 

Preparation of 4-[l-hydroxy-2-(isopropylammo)ethyl] 

50 salicylamide 

a) 4-[2-Benzylisopropylamino-l-hydroxyethyl] salicylamide 50 

A solution of 3.55g of 4 - [2 - benzylisopropylamino - 1 - hydroxyethyl] salicylic 
acid, methyl ester, hydrochloride m hot water was basified with sodium bicarbonate 
solution and the resulting suspension was extracted with ethyl acetate The ethvl ace 

55 tate solution was dried and evaporated, and the gummy residue dissolved in 50ml of 

ethanol. To this solution was added 30ml of 0.880 ammonia solution, and the resulting 55 
mixture was allowed to stand at room temperature for one week. The solution was then 
evaporated to dryness and the residue extracted with ether. The ether solution was 
evaporated to dryness, giving a whitish solid residue which was crystallised from ben 

60 zene to give 1.53g of the product, m.p. 155— 6°C. 
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b) t^^ti^l 1 ^ 0 ^^^^ - 1 - ^ye-vl] sali- 

Srbon catalyst Uptake of hydrogen was complete in 19 mans. After filtering off tte 
5 £t Smetonol wluti Jwas i evaporated to dryness, leaving a ^.readue whiA 

w^IuowedTo oystallise from a mixture of ether and ethyl acetate. This gave 
S ™JhiZ rriZ, mo 114—6° From the analysis, infra-red spectrum, and equivalent 
££ted^££££ wlslound to contain o/moleof etfiyl acetate 

The I benzoate derivative (prepared from a solution of the base in tetrahydrofuran 
,0 and 2SSrSfaS^WH«l from isopropanol in small white prisms, m.p. 
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Preparation of 5-[l-hydroxy-2-(isopropylammo)-butyl] 
salicylamide, hydrochloride 
« a) 5- rfa-Isopropylamino)-butyryl] -salicylamide, hydrochlonde mAAw i 
^ A solution of 3.0g of 5 - [<« - isopropylamino) - butyryl] - salicylic acid methyl 
ester hySochloridein 0 50ml of edianol and 0.880 ammonia was allowed to -sand for 7 
dare at room temperature in a stoppered flask. The solution was evaporated to smaU 
Sulk and Se y^Zwish solid was filtered off. This was very insoluble metier. The 
20 hydrochloride was prepared by dissolving the amide in ethanol and aciddying with 20 
hvdroeen chloride gas to pH 4—6. The solvent was evaporated off and the off- 
white soKsid^s Irystall&ed from ethanol to yield 2g of a white solid, m.p. 300°. 

b) 5-ri-Hydroxy-2-(isopropylamino)-butyl]saUcylamide, hydrochloride 
; 1 5G of 5 - L - isopropylamino)butyryl] - salicylamide hydrochlonde m 175 ml 

05 of methanol were hydrogenated at room temperature and pressure in the presence .of 
10V nalladium oxide on carbon catalyst for 10 hours. The solution was filtered and 
eva^med m^ryn«s The white -solid residue recrystaUised from methanol/ethyl 
amate as pa°e pink prisms containing O^mo-le of ethyl acetate of crystamsation. The 
Sal wL further Crystallised from methanbl/etfaer to give l.Og of pale pink micro- 

30 crystals containing no solvent of crystallisation, m.pr220— 221 . 

Example 9 . 
Preparation of 5-(2-tert-butylammo-l-hydtoxy-emyl)-N-[2Kdimet!hylammo) 

ethyl] salicylamide, dihydrogen maleate 
5 0G of-5 - (2 - ten - butylamino - 1 - hydroxyethyl) salicylic acid methyl ester 
were dissolved in 25ml of dimethylaminoethylamine and allowed to stand at room 35 
temperature. After 24 hours, the solution was evaporated to dryness andthe residue 
crystallised from ethyl acetate to afford 5.0g of a cream solid , m.p. W6— 5>1°. This 
Sfwas not purified y further but a portion of 2g was dissolved in 50ml of tetrahydro- 
furan and treated with a solution of 1.5 g of maleic acid in '10 nd of tetrahydro- 
furan. A white solid separated out which on recrystallisation from 95% ethanol gave « 
2^of 5 - (2 - text - butylamino - 1 - hydroxy - ethyl)-N 1 [2 - (dimethylammo) ethyl] 
salicylamide, dihydrogen maleate, m.p. 199—200°. 

Example 10 

Preparation of 5-[l-hydroxy-2-(isopropylamino)ethyl]-N- 

(2-hydroxyethyl) salicylamide, hydrate - " 4f 

a) 5- [(N-Benzyl, N-isopropyl)glycyl] -2-benzyloxybenzOic acid, 
methyl ester, hydrochloride 

A solution of 2.33g of 2 - benzyloxy - 5 - bromoacetylbenzoic acid, methyl ester 
and 1 935°" of N - benzyhsopropylamine in 40 ml of methyl ethyjlketone- was stirred 

50 under reflux for 5 hours, and then allowed .to ^stand at room .temperamre L?vemigbx 5( 
Benzvlisopropylamine hydrobromide crystalhsed"6ut and was filtered off. The nitrate 
was evaporated to dryness, dissolved in ether and washed with water. The ether layer 
was then shaken with dilute HC1 to produce a gum, which was extracted from the 
aqueous layer with chloroform. The chloroform solution was washed with brine, dried 

55 and evaporated, giving a gummy residue. When this was tnturated with boiling ace- 5. 

tone/ether 2.0g of a white solid was obtained, m;p. 160—162°. 
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*>) H 2- [(N-Benzyl, N-isopropyl)amino] -4 -hydroxyethyl }-2-benzyl- 
oxybenzoic acid, methyl ester, hydrochloride, hemihydrate 

4.5G of 5 - [(N - benzyl, N - isopropyl)gIycyl] - 2 - benzyloxybenzoic acid 3 
methyl ester, hydrochloride was dissolved in 90ml of ethanol and to tfhe stirred solution 
5 was added 0.9g of sodium borohydride in small portions over 30 minutes, with stirring. 5 

The resulting suspension was stirred at room temperature for a further hour, and was 
then evaporated to dryness and the residue shaken with ether and filtered. The filtrate 
when treated with ethereal hydrochloric acid, gave 4.2g of a white solid, m.p. 120— 
30°. Crystallisation from ethyl acetate raised the m.p. to 134 — >136°. 

10 c) 5-[l-Hydroxy-2-(isopropylamino)ethyl]N-2-hydroxyethyl 10 
salicylamide, hydrate 

10G of 5 - [2 - benzylisopropylamino - 1 - hydroxyethyl] - 2 - benzyloxybenzoic 
acid, methyl ester, hydrochloride, hemihydrate was basified to give 9.05g of white 
crystals. This was dissolved in a mixture of 100ml of ethanol and 40 ml of etfianolamine 

15 and left to stand at room temperature for 2 weeks. The solution was then hydrogenated 15 
over l.Og of 10% pre-reduced palladium on carbon catalyst. Uptake of hydrogen was 
complete in 2.5 hours. The catalyst was filtered off and the solvents were evaporated, 
leaving a white solid. This was crystallised from ethyl acetate/methanoL to give 5 2g of 
white micro-crystals, m.,p. 152 — 3°. 

20 Tn e hydrochloride of this product, m.p. 195°, was crystallised from isopropanol. 20 

Example 11 

Preparation of 5- [ l-hydroxy-2-(isopropylamino)etihyl] 
salicylhydroxamic acid 
0 - a ) <^[(Benzylisopropylammo)methyl]-6-benzyloxy-a-hydroxy-m- 

l ^ toluhydroxamic acid " ** 25 

4.0G of 5 - -1 2 - [benzylisopropylamino] - 1 - hydroxyethyl } 2 - benzyloxy - 
benzoic acid, methyl ester, hydrochloride, hemihydrate, in 30ml of methanol was 
added to hydroxylamine solution prepared by mixing a solution of 16.3g of hydroxyl- 
amine hydrochloride in 110ml of methanol with a solution of 5.5g of sodium in 50ml 
30 of methanol, and filtering the precipitated NaCl. " 30 

After 1 month standing in a stoppered vessel at room temperature, the solution 
was evaporated, and the oily residue was extracted with ether (3 x 150ml). Evapora- 
tion of the ether gave an oil which was dissolved in a large volume (ca 500ml) of 
cyclohexane. On cooling, an oil precipitated and solidified within two days to eive 2 2e 
'35 of a white solid. & & 35 

m p ^s^i^oo^ 1011 fn>m cyclohexane Sa ve crystals of the hydroxamic acid, 

b) 5-[l-Hydroxy-2-(isopropylamino)ethyl] salicylhydroxamic acid 
. _ L 45G of « - [(benzylisopropylamino)methyl] - 6 - benzyloxy - a - hydroxy - m - 

40 toluhydroxamic acid in 32ml of methanol was hydrogenated in the presence of 0.4G 40 
of pre-reduced 10% palladium oxide on carbon catalyst suspended in 8ml of water 
Hydrogenation was completed after 15 minutes. The solution was filtered and evapora- 
ted to yield a white solid. Further material was obtained by extracting the catalyst 
residues with 75ml of hot water. The solids were combined and triturated with tetra- 
45 V«TT/qS* foIlowed b y ethanol > t» y ie W 0.46g of the product as a white solid, m.p. 45 

loo— loo . 

Example 12 

Preparation of 5- (2-tert-butylamino-l -hydroxyethyl) 
salicylic acid hydrazide 

50 5.0G of 5 - (2 - tert - butylamino - 1 - hydroxyethyl)salicylic acid, methyl ester 50 

was dissolved in a solution of 30ml of hydrazine hydrate in 20ml of ethanol and 
allowed to stand overnight at room temperature. The solution was evaporated to dryness 
and the brown residue triturated with ethanol/tetrahydrofuran to give 4g of a cream 
solid which did not melt but gradually decomposed with charring above 300°. 

55 Example 13 

Preparation of 5-(2-benzylisopropylaniino-'l-hydroxyethyl)- 
salicylic acid methyl ester hydrochloride 
^JW. 5 I - -N - isopropyl glycyl) - salicylic acid methyl ester 

hydrochloride in 230ml of ethanol were treated with 2.404g of sodium borohydride 
added portionwise over 30 mins. at room temperature. The mixture was allowed to 60 



55 



60 



30 



45°C 

Example 15 - _ 



15 



t 2 1,200,886 _J± 

stand overnight. Reduction was shown to be complete by the ^^T^^SS^ 
at 278 mn in the u.v. spectrum. The mixture was then evaporated to dnwn under 
reduced pressure at 40°; and the residue was extraaed with ether (3 x 100 ml). The 
£Ss were dried over MgSO*, and treated with hydrogen chloride gas The 
5 precIpLted white oily material gave 6.8g of a white sohd on ^|Xtffide^ 

tate. Recrystallisation from acetone/ether gave 5.5g of the ester hydrochloride as 
colourless microcrystals. 

Example 14 

Preparation of 4-hydroxy^isopropylammomethyl-m- 
10 * xylene-«V diol 

a) «*-Benzylisopropylammomethyl^ty oiol 
} 22.0G of 5 - (N - benzyl - N - isopropylglycyl)sahcyhc acid 

chloride were basified with aqueous sodium bicarbonate solution and extracted rnto 
eSer AfteT drying over sodium sulphate, the solution was evaporated to dryness and 

15 the resMuf wT^lsorved in 150ml of tetrahydrofuran. This solution was added drop- 
whe to 4- of IMum duSmium hydride in 300ml of tetrahydrofuran. Aninsoluble 
cJmp ex formed .^rmxture was refluxed for 7 hours under nitrogen, cooled ^eated 
witS i 10 ml of water and filtered. The solid together with the residue from evaporation 
ofSi film? was dissolved in dilute hydrochloric acid, and this so^on washed 

20 with aqueous sodium bicarbonate solution, and continuously extracted with ether to 20 
Jve the free base as a gum. Crystallisation from ether/petrol^ gave « benzylisopro^l - 
ammo - methyl - 4 - hydroxy - m - xylene - diol as white crystals, m.p. 115-<5°. 

b) 4-Hydroxy-aMsopropylammomethyl-m-xylene-^,^ diol 

5 4G of a 1 - benzylisopropylaininometfhyl - 4 - hydroxy - m - xylene - «V diol 
25 in 100ml of ethanol and 10ml of water were hydrogenated at room temperature and 25 
pressure in the presence of 1.2g of a 10% paUadium oxide on charcoal catalyst^ mitd 
die uptake of hydrogen slowed markedly. The solution was filtered ^ d / va P°™ a ^ 
dryness. The oily residue solidified on being aUowed to stand in 25ml of ethyl acetate 
to^dve 3 55s of the crystaUine hydroxy-diol, m.p. 139—140°. Purification by precipi- 
tation from a solution of tetrahydrofuran with ether raised the melting point to 143— 30 



Preparation of 4 [l-hydroxy-2~(isopropylammo)emyl] salicylic 
acid, methyl ester, hydrochloride 
35 a) 4-[2-Benzyhsopropylammo-l-hydroxyethyl]sahcyiic acid, 3p 
methyl ester, hydrochloride . t 

2 7G of 4 - rbromoacetyl)salicylic acid, methyl ester were dissolved in 7.5ml of 
drv tetrahydrofuran and added at room temperature to a solution of 2.94g of N- 
benzylisopropylamine in 7.5ml of dry tetrahydrofuran. The resulting mixture was left 
40 to stand for 4 hours. After this time the crystals, of N-ber^hsopropylannne hydro- 40 
bromide were filtered off and the filtrate was treated with a solution of 0.6g of sodium 
borohydride in 15ml of 90% ethanol. The resulting mixture was allowed to stand at 
room temperature for 3 days. The mixture was then evaporated to dryness, the residue 
was partitioned between ether and water, and the ether solution was dried and 
45 evaporated. The liquid residue was dissolved in 60ml of dry ether/ethyl acetate (1 : 0} 45 
This gave, on scratching with a glass rod, 2.4g of a white solid, m.p. 150^160. 
Crystallisation from ethyl acetate/methanol gave 1.61% of the product, m.p. 1/4— 
175.5°. 

b) " 4 [l-Hydroxy-2-(isopropylamino)ethyl] salicylic acid, methyl - 

ester, hydrochloride - t_ j 

c(\ A solution of l.Og of 4 - [2 - (N - benzyl, N - jsopropyl)ammo -1 - hydroxy- 50 

ethyl] salicylic acid, methyl ester, hydrochloride in 50ml of e±anol was hydrogenated 
over 0.2g of pre-reduced 10% paUadium oxide on charcoal catalyst. The volume of 
hydrogen absorbed in 10 minutes was 60ml. The catalyst was then filtered off and the 
filtrate evaporated to dryness. Trituration of tl'e residue with ethyl acetate/ether gave 
55 0.68g of a white solid, m.p. 166—8°. Crystallisation from ethyl methyl ketone gave 
0.3 lg of the product as large white crystals, m.p. 1715 — 173 °C. 



55 



*3 1,200,886 13 

Example 16 

Preparation of a 1 -^/-butylaminomethyl-4-hydroxy-m- 
xylene^o^-diol 

a) « 1 -Ben2yl-tert-burylaminomethyl-4-hydroxy--m-xylene-vx 1 ,a 3 -diol 

5 u ^ 3 '2P -° f 5 " ^ N " benz y 1 " N - tert " but yl - gtycyl) - salicylic acid methyl ester 5 

hydrochloride in 40ml of water was basified with sodium bicarbonate solution and 
extracted into ether. The ethereal solution was dried over MgS0 4 "and evaporated and 
the basic residue in 20mi of dry tetrahydrofuran was added with stirring to l.Og of 
lithium aluminium hydride in 100ml of dry tetrahydrofuran, over a period of 5 min- 

10 utes. The light gelatinous precipitate that formed was stirred and refluxed for 8 hours 
after which time 7ml of water was carefully added and the solvents were removed 
under reduced pressure. 

The residue was acidified with dilute hydrochloric acid and brought to pH8 with 
sodium hydroxide and sodium bicarbonate. The mixture was filtered and the filtrate 

15 and orange solid were separately extracted with chloroform. The combined, dried, 
chloroform solutions were evaporated to give 2.2g of the crude basic trial as an orange 
solid, when triturated with ether. A portion of the material was recrystallised from 
ether/light petroleum (b.p. 40—60°) to give a white solid, m.p. 109— lllil°C. 

In an alternative process, sodium borohydride was used as the reducing agent, 

20 as follows: — 

36G of 2 - (benzyltert-butylamino) - 4' - hydroxy - 3' - hydroxymethyl aceto- 
phenone, hydrochloride was shaken with 100ml of 10% sodium carbonate solution and 
100ml of ethyl acetate. The ethyl acetate layer was separated, washed with water, dried 
over anhydrous sodium sulphate and evaporated in vacuo. 

25 The residual gum was dissolved in 360 ml of ethanol and cooled to 15° in an ice/ 

water bath. 8G of sodium borohydride was then added in portions over 30 mins. whilst 
maintaining the temperature at 15 — 20°. After a further 30 mins. at 20° the solution 
was stirred at room temperature for 2 hours. The solution was again cooled in ice and 
250ml of 2N sulphuric acid were slowly added, then the solution was evaporated in 

30 vacuo until the ethanol had been removed. The clear aqueous solution was then treated 
with 250ml of 10°/. sodium carbonate solution and the oil which precipitated was 
extracted into ethyl acetate. The ethyl acetate layer was washed with sodium carbonate 
solution, then with water, and was dried over anhydrous sodium sulphate and evapora- 
ted in vacuo, to a small volume. Petroleum ether (b.p. 40—60°) was added, and after 

35 standing overnight a white solid was obtained. This was filtered off to give 23e of 

the product, m.p. 110 — 114°. 

b) « 1 -^r^Butylaminomemyl-4-hydroxy-m-xylene-« 1 ,« s -diol 

0.8G of « l - benzyl - tert - butylaminomethyl - 4 - hydroxy - m - xylene - <x\a s _ 
diol in 20 ml of ethanol and 2ml of water was shaken with hydrogen in presence of 

40 0.50g of pre-reduced 10% palladium on charcoal catalyst. When uptake of hydrogen 40 
was complete, the solution was filtered and evaporated under reduced pressure to give 
0.4g of the base as a colourless oil which yielded a white solid m.p. 144 — '145° when 
•triturated with ether/cyclohexane. Recrystallisation from ethyl acetate-cyclohexane gave 
a white solid, m.p. 147 — 149°. 

45 An alternative process for preparing the compound of Example 16 described 45 

below : — 

a) Preparation of 3-(chloromethyl)-4-hydroxy-acetophenone 

500G of />-hydroxy-acetophenone, 1 litre of formaldehyde solution (40% w/v) and. 
2 litres of concentrated hydrochloric acid were stirred and cooled to 20°C. when 320g 

50 of hydrogen chloride gas was passed into the suspension whilst maintaining the tern- 50 
perature at 20°C. After stirring for a further 2 hfs. the mixture was allowed to stand 
for 18 hrs. 5 Litres of distilled water were then added and the solid was removed by 
filtration, washed with hot water and hot benzene to give 480G of a pale red solid 

55 160°C) 64 ° C ' ^ ef,GazzChim > Acta > 81 > 773—781. Chem.Ab., 46, 8048 (1952) m.p. 

An alternative process for the preparation of this compound, avoiding the use 5 
of gaseous hydrogen chloride, was carried out as follows : — 
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^SffS^SSSTSS^ were added to a ^^ed solution of 6.6 li^ 
of 40%1/vWaldeh^ie soli and 45 litres - ^ 
f 3 5—38°/, w/v) which had previously been heated to 45—50 . ifle ten^erarure «w 
5 Sfintained a(50° for mo hours ate which 45 Hjwrf; ™*F ™*f ^dei Th^red 

solid which formed was washed with 20 litres of hot water and dried at 60 in air to 
give 12 kg of the product as a red sohd m.p. 164 . 

b) Preparation of S-^ydroxymethyl^^hydroxy-acetophenone diaceate 

470G of 3 - (chloromethyl) - 4 - hydroxy - acetophenone, 235g of anhydrous 
10 sodium aerate, 1100ml of glacial acetic and 550 ml of acetic anhydride were stirred 
andTfluxtd for 2 hours The acetic acid was then distilled in vacua and the residue 
Soured torn £ter. The oil which separated was extracted ^^ fo "? a ^* e 
dMoroform evaporated in vacuo: The residue was distilled to yield 550 G. of a colour- 
ksVoul 1%. l?Ko° C/0.3 mm. n„*> = 1.517. This oil solidified to give a white sohd, 
15 m.p. 50°C. 

c) Preparation of 3-(hydroxymewyl)^hydroxy-<^romoaceto- 

555G of 3 ^dUxymemyl) - 4 - hydroxy - acetophenone diacetate and 2 litres 
of chlorofo^ were W and cooled to 20°C. A solution of 118 ml ofbromme ^s- 
20 solved in 400ml of chloroform was added over 1 hr, maintaining *\^^£J£ 
20°C After the addition, 3 litres of ice/water was added and the chloroform layer 

se^dT washed with water and dried over sodium sulphate. The chloroform 
was evaporated in vacuo to yield 730G. of a pale yellow oil. 

d) Preparation of 2-(N-Benj^l-N-tertiar7Butylamino)-4'- 

25 hydroxy 3'-hydroxymethyl acetophenone hydrodiloride 

213G of 3 - Oivdroxymethyl) - 4 - hydroxy - <- ^bromacetophenone, 220g of 
benzyi-tmiaryLtyfS^ 90 ml of bJzene were stirred and heated at reflux for 
18ta Mte? cooling the benzyl-tertiarylbutylamine hydrobromide was by 
filtration and washed with benzene. The benzene solution was e^cted wiA «hree 

30 200ml portions of 2N. hydrochloric acid solution. The f^ s ,^f^ a J^^ 
extracted with 500ml of ether, concentrated hydrochloric acid (65 ml) was added ana 
the solution allowed to stand for 18hrs. The precipitate was removed by mtraaon and 
washed with water. Crystallisation from water gave 90g, of the product as a white sohd 
m.p. 174°C. 

35 e) Preparation of a'-tertiary Butylaminomediyl-4-hydroxy- 

^"oG^T-'fN^Benzyl - N - tertiary butylamino) - 4' - hydroxy - 3' - hydroxy- 
methyl acetophenone hydrochloride was shaken with 500 ml of 10% sodium carbonate 
solution and 500ml of ethyl acetate. The ethyl acetate layer was separated, washed wrth 
" dried over anhydrous sodium sulphate and. evaporated The residual gum was 
dissolved in 500ml of ethanol and hydrogenated with lOgof 10% paHadiimi oxide on 
charcoal catalyst at 60°C and at atmospheric pressure. Two moles oi ^rogen _were 
absorbed in 3£ hrs. The catalyst was removed by filtration and the ethanol distilled 
in vacuo. The 2 residual gum was refluxed with 500 ml of ethyl nnfa * few 
minutes and then allowed to cool. The white jS ohd vras ^^^y ffltraoo^and^- 
crystallised from ethanol/ethyl acetate to yield 30G of the.-dioT m.p. 131 ^. 

Example 17 

Preparation of 4-hydroxy-o?-[{methyIamino)methyl]-m- 
xylene-aV-diol 

50 &) a »-r(^enzylmemylamino)memyn^hydroxy-m-xyIene-aS« 3 -dirf • — — ----- 

' 21 3G of 5 - (N - benzvl - N - methylglycyl) - salicylic acid ethyl ester -was 
dissolved in 140ml of tetrahydrofuran. This solution was added dropwise to a stuped 
suspSn of 5.6g of lithium aluminium hydride in 175ml of dry teffahydrofuran m an 
atmosphere of nkrogen. After the addition was completed, the mixture was ^uredat 

55 room temperature for one hour, then 45ml of water was added drepwise. The tetra- 

hydrofuran was removed by distilling in vacuo and ddute hydrechlonc aod was ; added. 
The acid solution was basified with sodium bicarbonate solution and attracted with 
ether (5 x 50ml). The ethereal solution was washed three times with saline and after 
drying over anhydrous Na c S0 4 it was evaporated in vacuo to give 8.7g of the product 
as a white solid, m.p. 132 — 134°C 
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b) 4-Hydroxy-c* 1 - [(methylam ino)methyl] -m-xylene-a^-diol 

2.0G of a 1 - [(benzyImethylamino)methyl] - 4 - hydroxy - m - xylene «V 3 - diol 
were reduced in 30ml of ethanol containing 1ml of triethylamine and 1ml of water, 
using 0.5g of 10% palladium oxide on charcoal as catalyst. Hydrogen uptake was 
5 complete after 15 minutes. The catalyst was removed by filtration and the solution was 5 

evaporated to dryness in vacuo to give 1.5 5 g of a friable solid. This base in methanol 
was added to a solution of 0.9g of maleic acid in methanol. The solution was warmed 
and ethyl acetate was added to effect crystallisation. 1.1 5G of the maleate were obtained 
as colourless needles, m.p. 109 — 111°. 

10 Example 18 10 

Preparation of 3-hydroxy-a 1 - , (isopropylamino)methyl-p-xy'lene- 
aS^-diol 

a) «*- [Benzylisopropylamino] methyl-3 -hydroxy-p-xylene- 
aV*«diol 

15 A solution of 1.58g of N-benzylisopropylamine in 4ml of dry tetrahydrofuran 15 

was added all at once at approx. 10° , to a solution of 1.45g of 4-bromoacetylsalicylic 
acid, methyl ester in 4ml of dry tetrahydrofuran and the flask was stoppered and left to 
stand for 3 hours. The crystalline benzylisopropylamine hydrobromide which formed 
was filtered off and the filtrate was slowly added to a slurry of Ug of lithium alumin- 

20 ium hydride in 100ml of dry tetrahydrofuran, with stirring. The resulting mixture was 20 
heated to boiling and stirred under reflux for 15 minutes. After cooling and leaving to 
stand overnight^ the excess lithium aluminium hydride was decomposed with the 
minimum of water and the resulting mixture was evaporated to dryness. The residue 
was shaken with dilute HC1 and filtered. The filtrate was extracted with ether, then 

25 the aqueous layer was basified to pH 8 with sodium bicarbonate solution and extracted 25 
with ethyl acetate. The ethyl acetate solution was dried and evaporated to dryness. The 
residue was allowed to crystallise from ether, giving 0.99g of yellowish crystals, m.p. 
103—8°. 

b) 3-Hydroxy-a 1 -(isopropylamino)methyl-p-xylene-a' 1 ,tt 4 -diol 
30 0.6G of - [benzylisopropylamino] methyl - 3 - hydroxy - p - xylene - cP- 9 a 4 - 

diol was dissolved in 30ml of ethanol and to this solution was added 0.15g of triethyl- 
amine. This solution was hydrogenated over 0.1 5g of pre-reduced 10% palladium on 
carbon catalyst. A total of 46.5ml of hydrogen was absorbed in 10 minutes. After 
filtering and evaporating to dryness, the residue was crystallised from ethyl acetate/ 
35 ether, then from tetrahydrofuran/petrol (b.p. 40 — 60°) and was then dried in vacuo 
at 50° for 3 hours to give 0.3g of a White crystalline solid, m.p. 103 — 5°C. 

Example 19 

Preparation of 4-hydroxy-« l -(l-isopropylaminopropyl>m- 
xylene-a\a 3 -diol 

40 a) 5-(2-Bromo-butyryl)-salicylic acid, methyl ester 

A solution of 104g of bromine in 1000ml of chloroform was added dropwise to a 
stirred solution of 144g of 5 - butyryl - salicylic acid, methyl ester in 300ml of chloro- 
form at room temperature. The reaction was at first extremely slow, and only after 
about 1 hr. was hydrogen bromide pas evolved at an appreciable rate. 

45 The bulk of the bromine solution was then run in over a further hour. The solution 

was stirred for an additional 15 mins cooled and washed three times with cold water. 
The solvent was distilled off under reduced pressure leaving a pure white solid residue 
which was recrystallised once from ethanol, to give 200g of the product, m.p. 83°. 

b) 5-(2-Isopropylamino^butyryl)-salicylic acid, methyl ester hydrochloride 
50 A solution of 45 g of 5 - (2 - bromo - butyryl) - salicylic acid methyl ester and 30g 

of isopropylamine in 30 ml of methanol was boiled under reflux for 5 hrs. The mixture 
was evaporated under reduced pressure, the oily residue treated with dry ether, and the 
insoluble hydrobromide filtered off. The ethereal solution was boiled with charcoal 
and filtered. Dry hydrogen chloride gas was then bubbled into the solution and the 
55 hydrochloride precipitated as a white crystalline solid which was crystallised twice 
from methanol/ether, to give 20g. of the product, m.p. 250°C. 

c) 4-Hydroxy-« 1 -(l-isopropylaminopropyl)-m-xylene-<r 1 ,<K 3 -diol 
An aqueous suspension of lOg of 5 - (2 - isopropylaminobutyryl) - salicylic acid, 

60 methyl ester hydrochloride was basified with 10% sodium bicarbonate solution and 
extracted into ether. The ethereal solution was dried over MgS0 4 , the solvent evapora- 
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ted and the gummy residue, in 60ml of sodium-dried tetrahydrofuran, was added cau- 
tiously with stirring to 3.0g of lithium aluminium hydride in 300ml of dry tetrahydro- 
furan. The mixture was heated under reflux with stirring for 30 mins. and was then 
cooled. 21M1 of water was added dropwise with vigorous stirring and die rnixture was 
allowed to stand overnight before the solvents were evaporated off. The solid residue 
was acidified with dilute hydrochloric acid to pH 6 and this solution was basffied 
with dilute 'sodium hydroxide and sodium bicarbonate to pH 8. The gelatinous insoluble 
hydroxides were then centrif uged and the filtrate was continuously extracted with chloro- 
form. The solvent was evaporated off and the oily basic residue taken up in ether. Dry 
hydrogen chloride gas was passed into the solution and the white crystalline precipitate 
thus obtained was filtered off and crystallised from ethanol, to give 5g of the product, 
m.p. 199°. 

Example 20 

Preparation of 5<2-amino-l-hydroxyethyl)-«alicylic acid 
methyl ester hydrochloride 

a) 5-(N,N-Diben^lammoglycyl)-o-anisic acid methyl ester 

hydrochloride _ NX - 

6.0G of 5 - bromoacetyl - o - anisic acid methyl ester (see Example 34(a)) and 
7.8g of dibenzylamine in 200ml of ethyl methyl ketone were refluxed for 2 hours with 
stirring. Solid appeared within 2 mins. After removal of the dibenzylamine hydrobro- 
mide by filtration, the solution was evaporated to dryness and treated with ether. Some 
insoluble brown material was removed and hydrogen chloride was passed itoough the 
ethereal solution. The dark gummy solid which precipitated was recrystalhsed from 
methanol/ethyl acetate to give 2.0g of the hydrochloride as a white solid, m.p. 163 — 
165°. 

After two recrystallisations from methanol/ethyl acetate, colourless needles were 
obtained, m.p. 166— -8°. .. 

b) 5<N,N-DibenzylgIycyl)-salicylic acid hydrobromide 

2.0G of 5 - <N,N - dibenzylglycyl) - o - anisic acid, methyl ester hydrochfonde 
and 40ml of 487- aqueous hydrobromie acid were refluxed for 2 hours. The initially 
clear solution gradually deposited a white solid. After being cooled the mixture was 
filtered to give 2,Og of the acid hydrobromide as a white solid, mjp. 165— '166°. 

c) 5-(N^-Dibenzylglycyl)-salicyIic acid methyl ester 

hydrochloride "***._ . " . _ . 

8.78G of the acid hydrobromide obtamed^In-b) were refluxed with a rnixture or 
22% methanolic hvdrogen chloride (20ml) and methanol (50ml) for 16 hrs. The solu- 
tion was evaporated to dryness and an ethereal solution of the residue was shaken with 
sodium bicarbonate solution. The ethereal solution was dried over MgS0 4 and treated 
with methanolic hydrogen chloride to give 7.0g of a white solid, m.p. 167— '169°. 

d) 5-(2-Amino-l-hydroxyethyl)salicylic acid methyl ester 
hydrochloride " 

6.4G of 5 - CN,N - dibenzylaminoglycyl) - salicylic acid methyl ester hydrochloride 
in 150mLoijcnetharrol were hydrogenated in the presence of l.Og of a 10% palladium 
-*oxtde~on charcoal catalvst. Uptake of hydrogen ceased after 9 hrs. The catalyst was 
removed bv filtration, and die filtrate was concentrated and treated with ether to pre- 
cipitate 2.75g of the product as a white solid, m.p. 168—170°, which was.recrystellised _ 
from methanol/ethyl acetate to give colourless plates r -m.p.187 — '188°. 

Example 21 
Preparation of a l -aminomethy?-4-hydroxy-m- 
xylene-tftSa'-diol 

A solution of 1.9g of a 1 - dibenzylaminomethyl - 4 - hydroxy - m - xylene - 
a\a n - diol in 50ml of ethanol and 5ml of water was shaken in an atmosphere of hydro- 
gen in presence of 0.5g of pre-reduced 10% palladium on charcoal catalyst. Uptake of 
hydrogen was complete in 6 Hours. The catalyst was removed and the solution was 
evaporated to dryness under reduced pressure to leave 0.9g of the product as a cream 
solid, m.p. 151— '152°. 
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Example 22 

Preparation of 5-[l-hydroxy-2(memylamino)ethyl] salicylic 
acid ethyl ester, hydrochloride 

a) 5-<N-Benzyl-N-methylglycyl)-salicylic acid ethyl ester 

5 hydrochloride 5 

20G of 5 - bromoacetylsalicylic acid ethyl ester, 15. 2g of N - benzylmethylamine 
and 250ml of ethyl methyl ketone were stirred and refluxed for 1.5 hours. The solid 
that precipitated was filtered and the filtrate was evaporated in vacua leaving a yellow 
oil. 

10 Dry ether was added to the residue and the ethereal solution was filtered. The 10 

clear filtrate was treated watih, dry HQ gas and 13 .4g of the white preeiptate m.p. 
158—160° was removed by filtration. Recrystallisation from ethanol/ether gave the 
product as colourless needles m.p. 169— 171°C. 

b) 5- [ l-Hydroxy-2(methylamino)ethyl] -salicylic acid ethyl 

15 ester hydrochloride 15 

3.0G of 5 - (N - benzyl - N - methylglycyl) - salicylic acid ethyl ester hydro- 
chloride in 30ml of ethanol was hydrogenated with lg of 10% palladium oxide on 
charcoal as catalyst. Hydrogen uptake was complete after 2.75 hours. The solution, after 
removal of the catalyst by filtration, was evaporated to dryness under reduced pressure, 

20 and the residue was crystallised from ethanol/ethyl acetate to give 1.6g oif the product 20 
as colourless microneedles, m.p. 129 — 130°C. 

Example 23 

Preparation of 5-[l-hydroxy-2-(p-methoxy-^-methylphenethyl) 
amino ethyl] salicylic acid, methyl ester, hydrochloride 

25 1.08G of 5[(1 - hydroxy - 2 - amino)ethyl] salicylic acid methyl ester hydro- 25 

chloride in 100ml of methanol, basified by the addition of 25ml of methanolic sodium 
methoxide containing 0.10g of sodium and 0.72g of p - methoxyphenyl - 2 - pro- 
panone, were hydrogenated in the presence of l.Og of prereduced 10% palladium oxide 
on charcoal catalyst, suspended in 25 ml of methanol. Uptake of hydrogen ceased 

30 within twenty hours. The solution was filtered and evaporated, and the resulting oil 30 
was dissolved in ether. After filtering to remove sodium chloride, ethereal hydrogen 
chloride was added to the ether solution to precipitate an oil which gradually solidified 
within 15 minutes. The solid crystallised from acetone/ether to give 0.6g of the pro- 
duct as white crystals m.p. 155 — 161°. 

35 Example 24 35 

Preparation of 4-hydroxy-« 1 --J [(2-indol-3-yl J l-methylethyl) 
amino ] methyl }--m-xylene-« 1 ,a 3 -diol hydrogen tartrate 

a) 5-^ l-Hydroxy-2- [(2-indol-3-yl-l-methylethyl)amino] ethyl }- 
salicylic acid methyl ester 

40 A solution of 0.71g of sodium hydroxide in ethanol was added to a solution of 40 

4.4g of 5 - (2 - amino - 1 -hydroxyethyl) - salicylic acid methyl ester hydrochloride in 
ethanol. The total volume of the solution was 250ml. Sodium chloride was then re- 
moved and the solution was hydrogenated in presence of l.Og of 10% palladium on 
charcoal catalyst and 3.8g of indol - 3 - yl - 2 - propanone. Uptake of hydrogen ceased 

45 after 25 hours. The catalyst and solvent were removed to leave a straw coloured oil. 45 
This was separated from sodium chloride by -solution in ether, followed by filtration and 
evaporation to give 7.1g of the crude ester as an oil. 

b) 4-Hydroxy-« 1 --J [ 2-indol-3 -yM-methylethyl)amino] methyl }-m- 
xylene-or 1 .rt 3 -diol, hydrogen tartrate 

50 6.5G of 5 - -J 1 - hydroxy - 2[(2 - indol - 3 - yl - 1 - methylet^yl)amino ] ethyl } 50 

salicylic acid methyl ester in 100ml of tetrahydrofuran were added to a stirred suspen- 
sion of 1.4g of lithium aluminium hydride in 50ml of tetrahydrofuran, in an atmos- 
phere of nitrogen, at a rate sufficient to maintain refluxing of the solvent. After 1 hour, 
10ml of water was cautiously added and the mixture was concentrated under reduced 

55 pressure. The residue was treated with dilute hydrochloric acid and non-basic indole 55 
derivatives were removed by extraction with ethyl acetate. 

The acid solution was neutralised with sodium bicarbonate and extracted four 
times with ethyl acetate. After being dried over MgS0 4 and evaporated, the latter 
yielded 2.0g of a buff friable solid. This base was dissolved in 30ml of ethyl acetate 
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and added to a solution of 0.8g of racemic tartaric acid in 30ml of methanol, to pre- 
cipitate a pale brown gum. When triturated with ethyl acetate this slowly yielded 1.6g 
of a friable tan solid m.p. ca 93—100°. Recrystallisation from memanol/dry ether 
afforded a brown gum which when triturated with dry ether gave 0.8g of the product 
5 as a buff solid m.p. ca. 112°, frothing from ca 70°. 

Example 25 

Preparation of 5--J l-hydroxy-2-[(l-methyl-2-piperidinoethyl) 
amino] ethyl } salicylic acid methyl ester 
3 65G of 5 - [(2 - amino - 1 - hydroxy)ethyl] salicylic acid methyl esterhydro- 
10 chloride in 75ml of methanol were basified by the addition of 25 ml of methanohc 
sodium methoxide containing 0.34g of sodium, and then added to 2.10g of 1 - pipen- 
dino - 2 - propanone. The mixture was hydrogenated in the presence of lg ™ ™ /o 
palladium oxide on charcoal catalyst suspended in 25ml of methanol. Uptake of hydro- 
gen was complete within 25 hours. , ^ 

15 The solution was filtered and evaporated and the resulting oil was separated from io 

sodium chloride by extraction with ethyl acetate. The ethyl acetate was evaporated 
and the resulting oil taken up in acetone/ether. The solution deposited an oil wnich 
after two days formed a~ solid. This was recrystallised from cyclohexane/Iight petrol- 
eum (b.p. 60—80°), to yield white crystals of the product, m.p. 1112.5—113.5 . 

90 

20 Example 26 

Preparation of 4-hydroxy-^M [(l-memyl-2-phenoxyethyl)amino] 
methyl }-m--xylene-a\a s -diol 

a) 5-\ l-Hydroxy-2- [(l-methyl-2-phenoxyethyl)amino] ethyl }- 

salicylic acid methyl ester ma , . 9 *? 

25 5.0G of 5 - (N»N - dibenzylglycyl) - salicylic acid methyl ester hydrochloride m 

ethanol was reduced with hydrogen in presence of l.Og pre-reduced 10% palladium 
on charcoal catalyst. After 17 hours uptake of hydrogen ceased. 

A solution of 0.45g of sodium hydroxide in 20ml of ethanol and 1.9g of 1 - pnen- 
oxy - 2 - propanone was added and reduction was continued in presence of a similar 
30 quantity of fresh catalyst. After 52 hours uptake of hydrogen ceased. The catalyst and 30 
solvent were removed and the residue was partitioned between water and ether. Ine 
ether was dried and removed to leave 3.0gr of the crude ester as a pale amber oil. 

b) 4-Hydroxy-^-<i [(l-memyl-2-phenoxyethyl)amino] methyl }- 

m-xylene-ttV 3 -diol „ , „ - - , . __, 

35 2.7G of 5 - 1 1 - Hydroxy - 2 - [(1 - methyl - 2 - phenoxyethyl)amino]ethyU - 35 

salicylic acid methyl ester dissolved in 50ml of dry tetrahydrofuran, were added to a 
warm stirred suspension of 0.6g of lithium aluminium hydride in 20ml of tetrahydro- 
furan, in an atmosphere df nitrogen, at a rate to maintain the solvent at die reflux. 
The resulting white gelatinous precipitate was stirred and warmed for 1 hour, tnen 
40 cooled and decomposed by dropwise addition of 5ml of water. The mixime wascon- 40 

centrated under reduced pressure, more water was added and the pH was adjusted ro 
8 by addition of hydrochloride add followed by sodium bicarbonate. 

The mixture was extracted with ethyl acetate, which was dried and evaporated 
to yield an amber oil. Trituration with ether gave 0.9g of the triol as a cream solid. 
45 Recrystallisation from ethyl acetate/cyclohexane afforded a white solid m.p. 128 — - 45 
130°C. _ - ' ~ . 

Example 27 

Preparation of ..4-hydroxy-G: 1 - [(^methylphenethylamino)metfiylJ- ' " " 
m-xylene-ttV s -dipl, 
a) 5-[l-Hydroxy-2<a-methyIphenemylanimo)etfiyl]-sali^ acid 

50 methyl ester ^ . _ . , , 50 

3 2G of 5 - (N,N - dibenzylaminpglycyl) - salicylic acid methyl ester and 1.2g 
of benzyl methyl ketone in 100ml of ethanol were shaken in an atmosphere of hydrogen 
in presence of l.Og of 10% prehydrogenated palladium on charcoal catalyst Uptake 
of hydrogen ceased after 40 hours. The catalyst and solvent were removed to give an 
55 oil which was extracted into dilute hydrochloric add and ether. The aqueous solution 55 

was washed with ether and treated with excess sodium bicarbonate solution. The 
liberated base was extracted by ether which was washed, dried over MgS0 4 and evap- 
orated to give 1.3g of the crude basic ester as a colourless oil. 
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b) 4-Hydroxy-a 1 - [(a-memylphenemylamino)methyl] -m-xylene- 

1.3Gof5- [1- hydroxy - 2 - (a - methylphenethylamino)et!hyl] - salicylic acid 
methyl ester in 20ral of dry tetrahydrofuran were added to a stirred suspension of 1.5g 
5 of lithium aluminium hydride in 50ml of dry tetrahydrofuran at a rate to maintain 5 

refluxing of the solvent. 

^ After 1 hour at the reflux the mixture was cooled and decomposed by dropwise 
addition of 5ml of water, with stirring. The mixture was evaporated nearly to dryness 
under reduced pressure and the residue was treated with excess dilute hydrochloric 
W acid, followed by sodium bicarbonate solution. 10 
The resulting basic mixture was extracted four times with ethyl acetate which was 
dried and evaporated to yield a yellow oil. When triturated with ether this gave 0.3g 
of the product as a white solid. Recrystallisarion from ethyl acetate gave colourless 
crystals, m.p. 113 — 115°. 

*" The p - hydroxy - a - methyl compound has been prepared by processes anal- 15 

ogous to those described above for the unsubstituted a-methyl compound. The struc- 
ture of p - hydroxy - a - methyl compound, that is, 4 - hydroxy - - [(p - hydroxy - 
a - methylphenethylamino)methyl] - m - xylene - «V 3 - diol was confirmed by nuclear 
magnetic resonance and ultraviolet and infra red spectra. 

20 Example 28 20 

Preparation of 4-hydroxy-rt 1 --} [(3,4,5^rimemoxy-*is-methyl- 
phenethyl)-amino] methyl J-m-xylene-^y^-diol 
4-Hydroxy-« 1 --{ [(3,4,5 -trimethoxy-a-methylphenethyI)amino] 
methyl }-m-xyIene-« l ,a a -diol 
25 1.7G of ci 1 - aminomethyl - 4 - hydroxy - m - xylene - or 1 ,* 3 - diol in 12.5ml of 25 

methanol containing lg of triethylamane, and 2.2.g of (3,4,5 - trimethoxyphenyl) - 2 - 
propanone were hydrogenated in the presence of 0.25g of pre-reduced Adams catalyst 
suspended in 15ml of water. Uptake of hydrogen ceased within 16 hours?. 

The solution was filtered and evaporated, and the resulting oil extracted with 
30 boiling benzene. On cooling the solution, a white gum was deposited which, on standing 30 
overnight in a small volume of ether followed by drying in vacua at 40° for 24 hours, 
gave 1.65g of the product as white crystals, m.p. 90—98°. 

Example 29 

Preparation of 4-hydroxy-or 1 -^ [(p-methoxy-ia-methylphenethyl) 

35 amino] methyl ^-m-xylene-a 1 ^ 3 -diol 

1.03G of or 1 - aminomethyl - 4 - hydroxy - m - xylene - a 1 ,** 3 - diol in 75ml of 
methanol containing ICtnl of water, 0.5 g oif triethyOamine and 0.92g of p - marhoxy- 
phenyl - 2 - propanone were hydrogenated in the presence of 0.5g of pre-reduced 
Adams catalyst suspended in 25ml of methanol. 

40 Uptake of hydrogen ceased within fifteen hours. The solution was then filtered 40 

and evaporated, and the resulting oil was extracted with boiling benzene. On cooling 
the solution, a white gum was deposited, which, on drying in vacuo over paraffin wax, 
gave 0.70g of the product as white crystals, m.p. 81 — 83 °C. 

Example 30 

45 Preparation of 4-hydroxy-« 1 -{ [(l-methyl-2-morpholinoethyl) 45 

amino] methyl J-m-xylene-aVeMiol 
1.63G of -a 1 - aminomethyl - 4 - hydroxy - m - xylene - aV 8 - diol in 110ml 
of methanol, containing l.Og of triethylamme, and 1.22g of 1 - morpholino - 2 - pro- 
panone, were hydrogenated in the presence of 0.25g of pre-reduced Adams catalyst 
50 suspended in 15ml of water. Uptake of hydrogen ceased within 16 hr. 50 
The solution was filtered and evaporated to give an oil which only partially 
solidified. Crystallisation from ethyl acetate gave an oil, which when triturated, 
afforded the product as a white solid. 0.60G. of the product, m.p. 134— J145° was 
obtained. 
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Example 31 

Preparation of 4-hydroxy-a 1 -[(4-hydroxy-l-inethylbutyl) 
am ino ] methyl-an-xylene-^^-diol 
1.5G of a 1 - aminomethyl - 4 - hydroxy - m - xylene - aV - diol in 85 ml of 
methanol containing 15ml of water, 0.5g of triethylamine and 0.87g of 5 - hydroxy - 
2 - pentanone were hydrogenated in the presence of 0.1€g of pre-reduced Adams cata- 
lyst suspended in 25 ml. of methanol 

After 60 hours, uptake of hydrogen ceased, but thin layer chromatography snowed 
that some of the unchanged primary amine was still present. Reduction was continued 
in the presence of a further portion of 0.16g of pre-reduced Adams catalyst. Uptake 
ceased after a further 25 hours when thin layer chromatography showed only a trace 
of the primary amine. . . . 

The solution was filtered and evaporated to give an oil which, on trituration witn 
dry ether and prolonged drying in vacuo, became a white, highly deliquescent, tnablz 
solid. A preparative thin layer chromatogram (siliea/methanol) containing 3% 0.880 
ammonia solution on 280mg of this solid gave two fractions at Rf 0.60 and Rf 0.80, 
visible under U.V. light. The former was extracted with dry methanol (2 x 50 ml) to 
give 140mg of a white, highly deliquescent friable solid. The N.M.R. spectrum showed 
the structure of this solid to be consistent with the required base, although it contained 
ca, 10% of the product of hydrogenolysis of the<* 3 alcohol group. 

Example 32 

Preparation of .4-hydroxy-a 1 ^ [{a-methyl-p-ethoxyphenoxyethyl 
amino] methyl ^-m-xylene-aSa'-diol 
1 5G of a 1 - aminomethyl - 4- - hydroxy - m - xylene - «V 3 - d io1 ' m HOml of 
methanol containing Ig of trie%lamine and 1.63g df (p-ethoxyphenoxy)-2^propanone 
were hydrogenated in the presence of 0.20g. of pre-reduced Adams catalyst. Uptake of 
hydrogen ceased within 17 hr. • • 

The solution was filtered and evaporated to give an oil which was extracted with 
ether (2 x 50ml). The ether was evaporated to give a gum which was crystallised from 
ethyl acetate/cyclohexane to yield a gum which solidified after drying in vacuo for 3 
days. RecrystaUisation from ethyl acetate/cyclohexane gave 0.30g. of the product as 
white prisms, m.p. 98 — 107°. 

Example 33 

Preparation of a 1 -(cyclop entyl aminametnyl)-4-'hydroxy-m- 
xylene-«\a 3 -diol 

a) 5-(N 3 N-Dibenzylglycyl)-salicyKc acid'acid methyl ester 
hydrochloride - . „ ^ - r ^ ~ _i\ 
24.1G of dibenzylamine were added to a solution of ..18. 5g of 5 - (bromoacetyi> 

salicylie acid methyl ester in 500ml of ethyl methyl ketone. After being refluxed with 
stirring for 3 hours the precipitated dibenzylamine hydrobromide was removed. The 
solution was evaporated to drvness and treated with ether. 2.8G of an msoluble solic^ 
were removed by filtration and HQ gas was passed through the filtrate to precipitate 
22.1g of the product. When recrystallised from methanol/ethyl acetate 18.0g. of a 
white solid m.p. 174 — 176° were obtained. 

b) ^-Dibenzylaminomethyl-^hydroxy-m-xylene-aS^-diol 
10G of 5 - (N,N - dibenzylglycyl) - salicylic acid methyl esi^ hydrochloride were 

basified with sodium bicarbonate solution and extracted- into ether. The ethereal solution 
was dried over MgSO., and evaporated. The basic residue in 100ml of dry tetx^dro- 
furan was added to a suspension of 1.74g. of lithium aluminium hydride in~5O0mI of 
dry tetrahvdrofuran. A white gelatinous precipitate formed which partially -dissolved 
on heating. The stirred mixture was refluxed for 6 hours, then cooled and 5 ml of 
water was added dropwise with stirring. The cloudy mixture was evaporated under 
reduced pressure and the residue was treated with 100ml of 5N hydrochloric acid. 
The oily hydrochloride which precipitated was separated from the add solution, washed 
with a little water and treated with sodium bicarbonate solution. The liberated base was 
extracted into ether which was dried and evaporated to yield 6.Sg. of the product as a 
white solid, m.p. 105—407°. RecrystaUisation from ether/light petroleum (b.p. 40— 
60°) gave 5.7g. of colourless rods, m.p. 110—111°. 
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c) ^-(CyclopentylaminomethylJ^hydroxy-m-xylene^^ 3 ^^! 

3.0G of of 1 - (dibeDzylaminomethyl) - 4 - hydroxy - m - xylene - «V 3 - diol 
dissolved in 100ml of ethanol and 5ml of water were reduced in the presence of l.Og 
of trierhylamine and l.Og of 10% pre-reduced palladium on charcoal catalyst. 

5 Hydrogen uptake ceased after 2.5 hours and 0.76g of cyclopentanone was then 5 

added and reduction was continued. Owing to slow uptake of hydrogen the catalyst was 
replaced by 0.5g of prehydrogenated Adam's platinum oxide and reduction was com- 
pleted within 1 hour. After removal of catalyst the solution was evaporated to dryness 
and the resultant oil was triturated with ether to give 0.9g of the cyclopentylamino triol 

10 as a white solid, m.p. 121 — 124°, which was crystallised from ethyl acetate to give a 10 
white solid, m.p. 129 — 131°. 

Example 34 

Preparation of 5-(l-hydroxy-2-isopropylammoemyl)-saIicylic 
acid hydrobromide 

15 a) 5-Bromoacetyl-o-anisic acid methyl ester 15 
1.4G of bromine in 10ml of chloroform were added dropwise to a stirred solution 
of 1.7g of 5 - acetyl - o - anisic acid methyl ester in 50ml of chloroform at 0 — 1IO 0 , 
at a rate which just maintained decolonisation of the bromine. The solution was evap- 
orated under reduced pressure to leave 1.93g of the crude bromoacetyl ester as a white 

20 solid, m.p. 143 — 144°. RecrystaUisation from methanol gave colourless plates, m.p. on 
153— 154°C 

b) 5-(N-Benzyl-N-isopropylglycyl)-o-anisic acid methyl ester 
•hydrochloride 

A solution of lOg of 5 - bromoacetyl - o - anisic acid methyl ester and .1:1. Og of 
25 benzylisopropylamine in 200ml of ethyl methyl ketone was stirred and refluxed for 6.5 25 
hours. The precipitated benzylisopropylamine hydrobromide was filtered off and the 
liltrate was evaporated to dryness. The residue was triturated with 250ml of ether and 
separated from a little insoluble material, and the ethereal solution was treated with 
gaseous hydrogen chloride. A brown gum was obtained which crystallised from a mix- 
ture of methanol and ethyl acetate to give 6A4g of the product as colourless plates, 30 
m.p. 194 — 195°. 

c) 5-(N-Benzyl-N-isopropylglycyl)saiicylic acid hydrobromide 
monohydrate 

3.3G of 5 - (N - benzyl - N - isopropylglycyl) - o - anisic acid methyl ester hydro- 
35 chloride and 50ml of 48% hydrobromic acid were refluxed together for 5 hours. The 35 
solution was cooled and filtered to give 2.8g of the acid hydrobromide as a white solid 
m.p. 186.5 — 18S°. RecrystaUisation from water and drying at 100°/12mm. gave col- 
ourless prisms, m.p. 188 — 90 Oi C. 

d) 5-(l-Hydroxy-2-isopropylaminoethyl)-salicylic add 

40 hydrobromide 40 

A solution of 2.9g of 5 - (N - benzyl - N - isopropylglycyl)salicyHc acid hydro- 
bromide in 50 ml of ethanol was reduced in an atmosphere of hydrogen in the presence 
of 0.5 g of 10 : / 3 palladium on charcoal catalyst. Hydrogen uptake was complete after 
23 hours. 

45 The solution after removal of catalyst, was evaporated under reduced pressure to 45 

give 2.61 g of an amber syrup which, when triturated with ethyl acetate and ether, gave 
1.95g of the product as a white solid m.p. 164 — 1I66 0 . 

RecrystaUisation from methanol/ethyl acetate gave colourless prism's m.p. 165 — 
166° after being dried at 100°/12mm. 

50 Example 35 50 

Preparation of /?- [ 5-(2-tert-butylamino- l-hydroxy)ethyl-2- 
hydroxy] phenyl-ethanol 
a) 3 -(,/?-Acet oxyethyl)-4-hydroxyacetophenone 

A solution of 15.0g of fi - (o - hydroxyphenyl) - ethanol in 120ml of 40% w/w 
55 boron trifluoride-acetic acid complex was heated with stirring at 65° for 16 hours, 55 
during which time the colour became pale-brown. The solution was cooled and treated 
with hydrated sodium acetate, then with water, and the mixture was extracted three 
time with ether. The combined ethereal exracts were dried over anhydrous sodium 
sulphate and evaporated to give 23g of the product as a brown oil. 
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b) 4-Acetoxy-3-(£-acetoxyemyl)acetophenone 

A mixture of 23.0g of 3 - (fi - acetoxyethyl) - 4 - hydroxyacetophenone, 8.2g .of 
acetyl chloride, 46g of anhydrous potassium carbonate and 500 ml of ethyl methyl 
ketone was refluxed with stirring for 4 hours. The solids were then filtered off and the 
5 solvent was evaporated to give an orange oil, which was chromatographed, using 600g 5 

of silica gel. Eluting with 20% ethyl acetate in benzene gave l5g of the required pro- 
duct as a mobile straw-coloured oil. 

c) 4-Acetoxy-3-(£-aretoxyethyl)phenacyl bromide . . 
3.66G of bromine in 75ml of chloroform was added dropwise, over 70 minutes '.o 

10 a stirred solution of 6.0g of 4 - acetoxy - 3 - (ft - acetoxyethyl) acetophenone in 75 ml 10 

of chloroform, at room temperature. Stirring was continued for a further 10 minutes 
then the solution was washed with water and dried over, anhydrous sodium sulphate. 
Evaporation of the solvent gave 7.3g of 4 - acetoxy - 3 - (fi - acetoxyethyl)phenacyl 
bromide as a brown oil. 

15 d) t /3-[5-(2-benzyl-tert-butylamino-l-hydroxy)ethyl-2-hydroxy] 15 

phenyl ethanol . , . A . . , . 

4.3G of 4 - acetoxy - 3 - (5 - acetoxyethyl)phenacyl bromide and 4.1g of benzyl 
ten "butylamine were dissolved in 2Gml of dry tetrahydrof uran and the solution was 
left to stand at room temperature for 7 days. Benzyl reri-butylamine hydrobromide was 

20 formed and was filtered off. The filtrate was added dropwise over 40 minutes to a 20 
stirred suspension of 1.5g of lithium aluminium hydride in 30ml of tetrahydrofuran. 
The tetrahydrofuran refluxed gently as the solution was added and a gelatinous solid 
precipitated. . 

Stirring was continued for 2 hours at 70°, then the mixture was cooled to 0° ana 

25 15ml of water was added cautiously to the cold stirred mixture. The mixture was 25 

stirred for 1 hour, then dilufejhydroc^oric acid was added until the mixture was 
slightly acidic. The pH was adjusted to about 8 by the addition of sodium carbonate 
solution. The mixture was filtered, andMhe_fil£ate was extracted four times with 
chloroform. The combined chloroform extracts were, washed once with water and 

30 dried over anhydrous sodium sulphate and the chloroform was evaporated to give 1.8g 30 

of brown oil. 

The oil was (refluxed with 500ml of light petroleum (b.p. 60 — 80°) for 10 minutes 
and the solution was decanted and left to stand at room temperature over-night to 
give a white solid which was filtered as a first^crop. - 
35 On treatment with benzene some of the remaining oil dissolved. Hie solution was 35 

decanted, treated with charcoal and evaporated to give 0.8g of a pale-brown oiL This 
was dissolved in ethanol and addition of water gave a whitish solid. Further recrystal- 
lisation from aqueous ethanol gave a second crop of product as a pure-white solid. The 
total yield of the product was 265mg., m.p. 133-='134.5 C ?C. 

40 e) t /3-[5-(2-tert-Butylamino-l-hydroxy)ethyl-2-hydroxy] 40 
phenylethanol 

211Mg of - [5 - (2 - benzyl - tert - butylamino - 1 - hydroxy - ethyl - 2 - hy- 
droxy] phenylethanol was hydrogenolysed at room temperature in 30 ml of ethanol 
over 10% palladium catalyst on charcoal. Hydrogen uptake ceased in 30 minutes. The 
45 catalyst was filtered off and the filtrate was evaporated to give a greenish-yellow oil, 45 
which solidified after deep freezing. The solid, however could not be' recrystallised. 
144Mg. of the product, m.p. 54 — 60°, was obtained. 

Example 36 ' 
Preparation of a 1 -tert-butylaminomethyl-a 3 -diphenyl-4- 
50 hydroxy-xylene-^o 1 Q: 3 -diol hydrochloride-*" 50 

A solution of phenyl magnesium bromide-in ether {45%, 50ml.; slight excess of ca 
5 mole equivalents) was added in a thin stream to a stirred solution of 5 - (2 - tert. 
butylamino - 1 - hydroxyethyl)salicylic acid methyl ester (5.0g) in dry tetrahydrofuran 
(200 ml.). The mixture was refluxed overnight (15 hours), cooled and poured onto ice 
55 cold saturated ammonium chloride solution. The organic layer was separated, washed 55 

with saturated ammonium chloride solution, dried over sodium sulphate, and evapora- 
ted. As thin layer chromatography (silica-cyclohexane-ethyl acetate, 3 : 1) indicated the - 
presence of a non-basic impurity, the crude oil was dissolved in ethyl acetate (25 ml.) 
and treated with a slight excess of ethereal hydrogen chloride with cooling. The pre- 
60 cipitate was filtered off and dried to give <oP- - tert - butylaminomethyl - a z - diphenyl - 60 
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4 - hydroxy - m - xylene - a 1 ** - diol, hydrochloride, 6.3g. (78.3%) m.p. 180^-190° 
with decomposition. 

This material was dissolved in a small amount of tetrahydrofuran, filtered and 
ethyl acetate (20 ml.) added and allowed to crystallise to afford 4.8g. m.p 186 — 7° with 
decomposition. 

Example 37 

Preparation of ^-[(benzyl tert-butylamino)methyl]-4- 
hydroxy-a 3 -methyl-m-xylene <*V-diol 

a) 4-Acetoxy-3-Bromoacetophenone 

A solution of 3 - bromo - 4 - hydroxyacetophenone (25g.) in acetic anhydride 
(125ml) was refluxed for one hour. The excess acetic anhydride was then evaporated, 
in vacuo to give a brown oil (29. 2g). 

The product was distilled at reduced pressure. 
Yield = 25.5g. 

B,pt. = 128—130° at 0.05 mms. 

b) 4 / -Acetoxy-2,3 '-dibromoacetophenone 

40 drops of a solution containing bromine (15.8g) in chloroform (500 ml.) was 
added to a stirred solution of 4 - acetoxy - 3 - bromo acetophenone (25.4g) in chloroform 
(800ml), which contained 4 drops of hydrobromic acid in acetic acid. A golden-yellow 
colour was produced and the stirred solution was warmed (40°) for a few minutes. The 
colour quickly disappeared and the temperature of the stirred solution was maintained 
at 20—23° while the rest of the bromine solution was added dropwise ovre 2J hours. 

The solution was washed with water ( x 4), dried over magnesium sulphate and 
evaporated to give a greenish-yellow oil which suddenly crystallised to a cream-coloured 
solid. 

Recrystallisation from ethanol gave the product as a white solid 
Yield = 24g. 
m.p. = 73—78° 

c) 4'-Acetoxy-3'-bromo-2-benzyltert butylamino acetophenone 

A solution of 4' - Acetoxy - 2,3' - dibromoacetophenone (8.5g) and benzyl, tert- 
butylamine (8.3g) in dry methyl ethyl ketone (120ml) was refluxed for 2£ hours. Crys- 
tals of benzyl,tert.butylamine hydrobromide were deposited and these were filtered after 
the mixture had been cooled. Evaporation gave an orange oil which was treated with 
ether to precipitate more hydrobromide. This was filtered and the ether solution waa 
evaporated to give the product as an orange oil which was used directly* without further 
purification. 

Yield = 11.5g. 

d) [(Benzyltertbutylamino)methyl] -3-bromo-«-hydroxy~p-cresol 

%n ^ cetox y ' 3 ' " Dr ° mo - 2 - benzyltertbutylaminoacetophenone (11.5g.) in etii- 
anol (50ml.) was added dropwise over 5 minutes to a suspension of sodium borohydride 
(6g.) in ethanol (70 ml). The temperature was kept at 30—40° and a vigorous effer- 
vescence occurred during the addition. The solution was left to stand at room tempera- 
ture overnight, then water was added and the ethanol was evaporated The product 
was extracted into ether ( x 10) at pH 12 and the combined ethereal extracts were 
washed with water, dried over anhydrous sodium sulphate and evaporated to give an 
orange oil. 65 

Treatment with hot aqueous ethanol (charcoal) then cooling gave a crystalline 
solid, which was recrystallised from aqueous ethanol three times, giving the required 
product as an off white solid. 

Yield = 2.3g. 

m.p. = 139—140.5 

e) «*- [ (Benzyl tertbutylamino)methyl] -4-hydroxy- tt 3 -methyl-rn-xylene- 
rt^ar-diol 

(L135g) of « - [(Benzyltertbutylamino)methyl] - 3 - bromo - a - hydroxy - r> - 
cresol m dry T.H.F. (20ml) was added dropwise over 40 minutes under nitrogen to a 
stirred solution of n-butyllithium in ether (.9N, 13.8ml.). An orange, milky precipitate 
was produced and some heat was given out during the addition. The mixture was gently 
refluxed for 10 minutes, then left at room temperature for 1 hour 

Acetaldehyde (0.52^, 4 moles) in ether (15ml) was added dropwise, over 5 min- 
utes to the stirred mixture, whereupon most of the solid was dissolved. The solution was 
further refluxed for 45 minutes then poured into water. Ammonium chloride was added 
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and the product was extracted with ether (three times). The combined ethereal extract 
were washed with saturated brine solution, dried over armydrous sodium sulphate and 
evaporated on a rotary evaporator, without using heat, to give a brown oil, yield l.lg. 

Chromatography of 150 mg of this crude product on silica gave 50 mg of an oil 
which failed to crystallise. An NMR of this material indicated that it contained some 
of the required diol. The doublet at yS.6 due to the methyl of the side 
chain — CH(OH)CH 3 was readily identified. 

Example 38 

Preparation of a 3 -dimetnyl^4iydroxy^-isopropylamino 
metnyl-m-xylene-^V-diol 

a) 4-Ben^loxy-^<N-benzyl-N-isopropylamino)memyl-a a - 
dimethyl-m-xylene-xsW-diol , ^ . , . 
A solution of 1.5g of 2 - benzyloxy - 4 - [2 - N - benzyl,N - isor*opylamino - 1 - 

hydroxyethyl] benzoic acid, methyl ester in 50ml of tetrahydrofuran (50 ml) was treated 
with an excess of methyl magnesium bromide in 50 ml of ether and stirred at room 
temperature overnight. The mixture was poured on to saturated ammonium chloride 
solution and the organic layer separated, filtered through cotton wool, and evaporated 
to dryness to yield a gum. 

Trituration of a portion of this gum with dilute hydrochloric acid gave a water 
insoluble salt, which was recrystallised from tetrahydrofuran-ethyl acetate to give col- 
ourless crystals of 4 - benzyloxy - a 1 - (N - benzyl - N - isopropylamino)methyl - a. - 
dimethyl - m - xylene - a 1 ** 3 - diol, hydrochloride m.p. 174.5— «175°. 

b) a 3 -Dimemyl-4-hydroxy-a 1 -isopropylaminomethyl-m-xylene 

-«V-diol . i • \ 

A solution of 1.2g. of 4 - benzyloxy - or 1 - (N - benzyl - N - lsopropylamino)- 
methyl - a 3 - dimethyl - m - xylene - crW - diol in lGml of methanol was added to 
0.2g of pre-reduced 10% palladium on carbon in 10 ml of methanol and hydrogenated 
until uptake of hydrogen ceased. The catalyst was filtered off and the filtrate evapora- 
ted to leave 0.9g of a pale yellow gum. - 

The gum was dissolved in ether and treated with an ethereal solution of o-benzyl 
benzoic acid to afford 1.08g of a crystalline salt m.p. 161 — 162°. 

Recrystallisation from tetrahydrofuran ether gave 0.8g of a 3 - dimethyl - 4 - 
hydroxy - ^ - isopropylaminomethyl - m - xylene - a l a a - diol, o - benzoyl - benzoate 
m.p. 162—4°. 

Example 39 

Preparation of 5-{ l-hydroxy-2-[<l-methyl-2-phenoxyethyl) 
amino] ethyl }-salicylamide 

a) 5-{ l-Hydroxy-2- [( l-methyl-2-phenoxyethyl)amino] ethyi \ 
salicylic acid methyl ester 

5 - [(2 - Amino - 1 - hydroxy-ethyl] salicylic acid methyl ester hydrochloride 
(2,53g.) in methanol (60 ml.) was basified by the addition of methanoiic sodium meth- 
oxide (25 ml, containing 0.24 g. of sodium; 1 mol.) and was added to 1 - phenoxy - 2 - 
propanone (1.53g.; 1 mol.; redistilled b.p. 74°/°-7mm.).The mixture was hydrogenated 
in the presence of prehydrogenated 10% PdO/C catalyst («lg.) suspended in methanol 
(25 ml.). Uptake of hydrogen was complete within 25 hours. 

The solution was filtered and evaporated, and the resulting oil was separated from 
sodium chloride and a trace of unchanged primary amine by washing with water and 
extracting into ether (150 mL). The ether was dried [MgSOJ and evaporatedje^giye 
the crude ester as an ori [2.7 g.] . , ^ — 

b) 5-{ l-Hydroxy-2- [(l-memyl-2-phenoxyethyl)amino] ethyl $ 
salicylarnide 

The crude ester of (a) (2.70g.) was dissolved in methanol (20 ml.) and ammonia 
solution d. 0.880 (20 ml) and allowed to stand in a stoppered flask for five weeks. 

The solution was evaporated and the residual oily solid in methanol (7 ml) was 
charomatographed on a column of silica (25 gl) in ethyl acetate. 
Elution with ethyl acetate gave the following fractions 
a) 50ml. TLC Si0 2 /MeOH 2 spots Rf 0.7 and Rf 0.9 

<b) 650 ml. ' 1 spot Rf 0.7 

C ) 2 spots Rf 0.30 and 0.70 

Fraction (b) was evaporated to give a friable solid (ca. 0.60g.) which crystallised 
from benzene to give white crystals of the amide. (260 mg.) m.p. 126.5 — 128.5°C. 
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Example 40 

Soluble tablets, suitable for sub-lingual administration, containing lung of active 
ingredient, present as the sulphate 



Formula 


1 mg 
Tablet 


10,000 
Tablets 


a 1 t-butylaminomethyl-4-hydroxy-m-xylene- 
a^o^-diol sulphate 


1.2 mg 


120.0 g. 


granular mannitol 


87.0 mg 


870.0 g. 


magnesium stearate 


0.9 mg 


9.0 g. 


stearic acid 


0.9 mg 


9.0 g. 




90.0 mg 


900.0 g. 



Method 

The four ingredients are mixed together, and the mixed powder is compressed on 
a suitable tablet machine fitted with 1/4" normal concave punches, to produce tablets 
of the correct weight. 

Example 41 
Tablets suitable for oral administration. 



Formula 


1 mg 
Tablet 
(as base) 


10,000 
Tablets 


a. 1 -t-buty lamin omethy 1-4-hy droxy-m-xylene- 
aV 3 -diol sulphate 


1.2 mg 


12.0 g. 


calcium sulphate dihydrate 


88.2 mg 


882.0 g. 


maize starch 


24.0 mg 


240.0 g. 


Amijel* 


6.0 mg 


60.0 g. 


magnesium stearate 


0.6 mg 


6.0 g. 




120.0 mg 


1200.0 g. 



* Amijel is a partly hydrolysed corn starch product forming a sol in cold water. 
Method 

1. All the ingredients except the magnesium stearate, are mixed together, the 
mixed powders are granulated with water, and the damp mass is passed through a 16 

15 mesh screen. ~ 15 

2. The wet granules are dried, and then passed through a 20 mesh screen. 

3. The dried granules and the magnesium stearate are mixed together and com- 
pressed on a suitable tablet machine fitted with 1 /4" normal concave punches, to pro- 
duce the required tablets. 
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Example 42 

An aerosol formulation, expressed in terms of a single metered dose. 

Formula 100 jxg dose 

a i_t~butylaminomethyl-*4-hydroxy-m- 

xylene-aW-diol 1°° V-Z 

oleic acid W t*g 

dichlorodifluoromethane 61 mg 

trichlorofluoromethane 24 m g 

5 ^^xhe active ingredient, the oleic acid and part of the dichlorodifluoro-methane are 

mixed together. The suspension is then diluted with the remainder of the dichlorodi- 
fluoromethane, and the requisite quantity is filled into aluminium aerosol containers 
which are closed by a suitable metering valve. The containers are then pressurised with 
trichlorofluoromethane . 

10 _ Example 43 

Formula- ^ 100 (xg dose 



a 1 -t-Butylaminomethyl-4-hydroxy-m- . _ 


120 




xylene-a^o^-diol sulphate 




Sorbitan Trioleate " - _ 


120 




Dichlorodifluoromethane B.P.C. ~ ^ . . 


61 


mg. 


Trichlorofluoromethane B.P.C. 


^ -24 


mg. - 



Mix together the active ingredient, sorbitan trioleate, and part of the dichlorodi- 
fluoromethane. The suspension is then diluted with the remainder of the dichlorodi- 
15 fluoromethane, and the requisite quantity is filled into aluminium aerosol containers, 

which are closed by a suitable metering valve. The containers are then pressurised with 
trichlorofluoromethane. 



Example 44 




Formula . 


100 (xg dose 


a^t-B utylaminomethyl-4-hydroxy-m- 


120 { xg 


xylene-a^-diol sulphate . — " 


2-Dimethylaminoethanol ^ 


26 .6 txg 


Oleic Acid B.R 1963 


93.4 (xg 


Dichlorodifluoromethane B.P.C. 


61 mg 


Trichlorofluoromethane B.P.C 


24 mg 



20 Method 

The active ingredient, the oleic acid, the 2-dimethylaminoethanol and part of 
the dichlorodifluoromethane are mixed together. The suspension is then diluted with 
the remainder of the dichlorodifluoromethane, and the requisite quantity is filled into 
aluminium aerosol containers, which are closed by a suitable metering valve. The con- 
25 tainers are then pressurised with trichlorofluoromethane. 
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In the above compositions, the amount of active ingredient may be varied widely 
and the sulphate may be replaced by any other salt having a pharmaceutically acceptable 
anion. 

WHAT WE CLAIM IS : — 

1. Compounds of the general formula : — 

OH R, 

and physiologically acceptable acid addition salts thereof, in which 

Rj represents a hydrogen atom or a straight or branched chain alkyl radical con- 
taining from 1 to 6 carbon atoms; 

10 R2 represents a hydrogen atom, or a benzyl group; 10 

R 3 represents a hydrogen atom, or a straight or branched chain alkyl radical con- 
taining from 1 to 6 carbon atoms which radical may be substituted by hydroxyl groups, 
amino groups or heterocyclic rings containing 1 or more hetero atoms, for example 
morpholino, or represents a cycloalkyl, aralkyl or aryloxyalkyl radical which radicals 

15 may optionally be substituted for example by 1 or more alkoxy or hydroxy groups; 15 
X represents a hydroxyalkyl or hydroxyaralkyl radical having a straight or bran- 
ched alkyl chain containing from 1 to 6 carbon atoms, or a carboxy radical, or an 
alkoxy-carbonyl radical of the formula — COOR 4 , (where R4 represents a straight or 
branched chain alkyl radical containing from 1 to 6 carbon atoms), or represents a 

20 radical of the formula — CONHOH or — CONHNH 2 or an amido radical of the 20 
formula — CONR-R„ (where R 5 and R„, which may be the same or different, each re- 
sent a hydrogen atom or an arylalkyl radical or a straight or branched chain alkyl radi- 
cal containing from 1 to 6 carbon atoms which may be substituted by hydroxyl or 
amino groups or where R 3 and R c together with the adjacent nitrogen atom form a 

25 heterocyclic ring which may contain additional hetero atoms). 25 

2. Compounds as claimed in Claim 1 in which the side chain substituent is in 
the para position to the phenolic hydroxyl group or in the para position to the sub- 
stituent X. 

3 . ^-^rf.-butylaminomethyl-^hydroxy-Tn-xylene-tt^^-diol. 

30 4. 4-hydroxy-« 1 -isopropylaminomethyl-m-xylene-« 1 ,a 3 -diol. 30 

5 . -a 1 - (cyclopentylaminomethyl)-4-hydroxy-m-xylene-« l ,a 3 -diol. 

6. 4-hydroxy~« l -( 1 -isopropylaminopropyl)-m-xylene-« W-diol . 

7. 4-hydroxy-« 1 -[(2-indol-3-yl-l-met^ylethyl)amino]methyl-m-xylene-a 1 ,a 3 -diol. 

8. 4-hydroxy-a 1 -^ t(l-methyl-2-phenoxyethyl)amino]methyU - m - xylene-** 1 ,* 3 - 

35 diol. 35 

9. 4-hydroxy-o 1 -^ [{p-methoxy-«-methyliphenethyl)amino] methyl}* - m - xylene- 
a^tt'-diol. 

10. 5-(2-mt-butylamino-'l-hydroxyethyl)-salicyIamide. 

11. 5-( 1 -hydroxy-2-isopropylaminoethyl) salicylic acid methyl ester. 

40 '12. 5-(2-amino-l-hydroxyethyl)-salicylic acid methyl ester. 40 

13. 5<l-hydroxy-2-isopropylaminoediyl)-saHcylamide. 



14. 
15. 



5-^ l-Hydroxy-2-[(l-methyl-2-phenoxyethyl)amino] ethyl}- salicylamide. 
5-(l-hydroxy-2-isopropylaminoethyl)-N-methyl sakcylamide. 



1 6. ^-(benzyl- tert-butylammomethyl)-4-hydroxy-m-xylene-a 1 ,a 3 -dioL 
45 17. N-benzyl-5-(l-hydroxy-2-isopropylaminoethyl) salicylamide. 45 

18. 5-[l~hydroxy-2-(p-methoxy - a - methylphenethyl)aminoethyl] salicylic acid 
methyl ester. 

19. 5-[l-hydroxy-2-(isopropylamino)-butyl] salicylamide. 

20. 4[l-hydroxy-2-(isopropyIamino)ethyl] salicylic acid methyl ester. 
4-hydroxy-a 1 -[(p-hydroxy-«-methyl phenethyl amino)methyl] - m - xylene- 50 
ttV^-diol. 

22. 4-hydroxy-«^ [(l-methyl-2-morpholinoethyl)amino]methylV - m - xylene- 
^.tt^diol. 

?3. Physiologically acceptable acid addition salts of the compound claimed in any 
55 of claims 2 to 12. 



50 21. 



24. Compounds as claimed in claim 1 the preparation of which is specifically 
described in the Examples, excluding those claimed in claims 'J to 23. 
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25. A process for the preparation of compounds as claimed in claim 1 which 
comprises reducing the carbonyl group 



X, 

HO 



l 5 



of a ketone of the above general formula to an alcoholic group in which X, Ri, R 2 and 
R 3 have the meanings given in claim 1 or are convertible thereto, if desired with pro- 
tection of the phenolic hydroxy group, the product if desired being isolated in the form 
of a physiologically acceptable acid addition salt. . 

26 A process as claimed in claim 25 in which the subsequent conversion is effec- 
ted on compounds in which R 2 and R 3 both represent hydrogen or benzyl g™P^ and 
consists in reductive alkylation with an aldehyde or ketone in the presence of hydrogen 
and a noble metal catalyst. m . frv ~j a 

27. A process as claimed in claim 25 in which the ketone is of the formula 



10 



15 



20- 



and the reduction of the carbonyl group to the alcohohc group is effected with sodium 
borohydride, lithium aluminium hydride, or by catalytic hydrogenation, if desired with 
protection of the phenolic hydroxyl group with a benzyl ether or acetate group re- 
movable by hydrogenolysis or hydrolysis. ' — . , _ . 

28 A procesl as claimed in claim 27 for the-^roducuon of compounds in which 
R~ and R. both represent hydrogen atoms in which a-ketone of the formula given in 
claim 27 in which R- represents a benzyl radical is subjected to catalytic hydrogenation. 

29 A process as claimed in claim 27 for the production of compounds as claimed 
in claim 1 in which X is an alkoxy carbony 1 radical — COOR* in which" R 4 has the _ < 
meaning given in claim 1 which comprises reacting a ketone of the formula given in 

claim 27 in which X represents a — COOH group with an alcohol of the general form- 
25 ula R,OH in the presence of an acid catalyst followed by catalytic hydrogenolysis. 25 

30. A process as claimed in claim 25 for the production of compounds in wnicn 
X is a hydroxymethyl group which comprises reducing a compound of the formula 
given in that claim in which X is an ester group — COOMe with subsequent catalytic 
hydrogenolysis. _ « . - A 

31. A process as claimed in claim 30 in which the reduction of the ester gfo u Plf 30 
effected with Hthium aluminium hydride and hydrogenolysis of the resultant ~-£H 2 OH 
group during subsequent reduction is minimised by the addition of a volatile base to 



the reaction mixture. . . . . a r 

32. A process as claimed in claim 25 which comprises subjecting a compound ot 

the formula 



% OH ^r 3 

> ^CO.CH.N<T 

^ CH 2 Ph 



to catalytic hydrogenation to yield a compound of the. formula. 

V >CHOHCHr 



in which R and R 3 have the meanings given in claim 1. m m - 

33. A process as claimed in claim 32 in which the reduction is effected with pal- 40 

ladised c ^^*j ification of ^ process claimed in claim 32 in which the ketone of 
formula III is reduced to the alcohol of the formula 
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CH 2 OH 

which may if desired by subjected to catalytic hydrogenation to remove the N^benzyl 
group. 

35. A process as claimed in claim 34 in which the reduction is effected with 
sodium borohydride. 

36. A process as claimed in claim 25 in which the ketone is prepared by the re- 
action of a compound of the formula: 

CHoOH 



H2 ° Hs >= V .C0CH 



where the OH groups may be protected (in which Ri has the meaning given in claim 1) 
10 with an amine of the formula R 2 R 3 NH (in which R 2 and R^ have the meaning given in 10 
claim 1) to produce a compound of the formula 

CH 2 OH 

')= v .COCHNR2R3 

37. A process as claimed in claim 25 in which the ketone is prepared by the 
reaction of a compound of the formula 

with an amine of the formula R 2 R 3 NH (in which X, Hal, R x , R 2 , and Rq have the 
meanings given in claim 1). 

38. A process as claimed in claim 25 for the preparation of compounds in which 
X represents — CO OH which comprises hydrolysing the corresponding ketone in which 

, 20 x represents the group COOMe and then reducing the ketone to the alcohol. * 

39. A process as claimed in claim 25 for the production of compounds in which X 
represents — CONR 5 Ro in which R 0 and R 6 have the meanings given in claim 1 which 
comprises reacting tie corresponding ketone in which X represents the group COOR 4 
in which R 4 has the meaning given in claim 1 with an amine of the formula NHRsR G 

20 and reducing the resulting ketone to the alcohol. 4 

40. A modification of the process claimed in claim 39 in which an alcohol of 
the formula 

R400C 

is reacted with an amine of the formula NHR 5 R 6 (in which R 5 and R 6 have the 
25 meanings given in claim 1). ' 

41. A process as claimed in claim 25 for the production of compounds in which 
X is CONHOH or CONHNH 2 which comprises reducing the corresponding ketone in 
which X represents the group COOR* to the alcohol and reacting this with hydroxyl- 
amine or hydrazine to effect conversion of the group COOR 4 to the group CONHOH 

30 or CONHNH 2 . ~ 

42. A modification of the process claimed in claim 25 for the production of 
compounds in which the group X represents a secondary or tertiary alcoholic group 
which comprises converting a compound of formula I in which the group X is replaced 
by a halogen atom to an organometallic compound and reaction of the resulting organo- 

35 metallic compound with an aldehyde or ketone. 
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43. A process for the preparation of compounds as claimed in claim 1 which com- 
prises reacting a halohydrin of the general formula 

>=v,CHOH.CH.Hal 

VIII 

or an epoxide of the general formula 



with an amine of the formula R^R^NH in which X, R ls R 2 , Rs have the meanings 
given in claim 1 and Hal represents halogen. ^ m 

44. A process for the preparation of compounds as claimed in claim 1 substantially 
as herein described with reference to Examples 1 to 39. . 

45. Compounds as claimed in claim 1 when prepared by a process as daimed m 
any of claims 25 to 44. 

46. Pharmaceutical compositions containing as active ingredients one or more 
compounds as claimed in claim 1 or claim- 45 in association with a pharmaceutically 
acceptable carrier. - — . ^ , . . 

47. Pharmaceutical compositions as claimed in claim 46 adapted for oral aaimni- 
stration, for administration by -injection, or as suppositories or in a form suitable for 



inhalation. 



laiation. - . . 

48. Compositions as claimed in claim 47- jn_ tablet form suitable for oral admini- 
stration, if desired sub-lingually. ~ 

49. Compositions as claimed in claim 47 in the form of .aerosol sprays. 

50. Pharmaceutical compositions as claimed in claim 46 substantially as herein 
described with reference to Examples 40 to 44. 

51. l-phenyl-2-amino-ethanol derivatives of the general formula I 



X 1 " - 
\__^.CHOH ,CH 2 - NHR' 




~ light , „ 

is an — NHOH or an — NR' 3 R' 4 radical, in which R' B and R' 4 may be the same or 
different, and are each a hydrogen atom or a straight or branched chain alkyi radical 
containing from 1 to 6 carbon atoms, or an aralkyl radical* or R' 3 and" R^ together with 
the adjacent nitrogen atom, form a heterocyclic ring, which may contain additional 
hetero atoms, R' is a hydrogen atom, or a straight or branched chain alkyl radical con- 
taining from 1 to 6 carbon atoms, or a cycloalkyl radical or an aralkyl radical, or an 
aryloxyalkyl or 3-mdolylall^l-radical, and physiologically acceptable- acid addition salts 
thereof. 

52. Pharmaceutical compositions containing as active ingredient one or more com- 
pounds as claimed in claim 51 together with a pharmaceuticaUy acceptable carrier. 

53. A process for the preparation of compounds as claimed in claim 51 which 
comprises converting the methoxycarbonyl group of the ketone of the general- formula 
II (X' = C0 2 Me) 



(II) 
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in which R' has the meaning in claim 51, to any of the other radicals represented by 
X' either directly, or after reduction of -the carbonyl group to the alcohol with sodium 
borohydride, or by catalytic hydrogenation, the N-benzyl group being removed by 
catalytic hydrogenolysis when the carbonyl group, if still present, is reduced to the 
5 desired alcohol, and the product if desired being isolated as an acid addition salt. 5 

54. Compounds as claimed in claim 51 when prepared by a process as claimed in 
claim 53. 

55. A process for the preparation of compounds as claimed in claim 51 in which 
X' is a hydroxymethyl group in which a compound of the formula 



CHgOH 



10 
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in which R' has the meaning given in claim 51 is subjected to catalytic hydrogenation 
to yield a compound of the formula 

ch 2 oh 



\J2~ ■ 

ho \-3~~ ch -° h - ch 2 * n< C^ 

56. A process as claimed in claim 55 in which the hydrogenation is effected with 
*5 a palladium charcoal catalyst. 

57. Compounds as claimed in claim 51 in which X' is hydroxymethyl when pre- 
pared by a process as claimed in claim 55 or claim 56. 

58. A process for the preparation of compounds as claimed in claim 51 in which 
X' represents a — CH 2 OH group in which a compound of the formula 

HO.CHa 

20 HO-Q- CO - CHS> ° r 

is condensed with a primary amine of the formula R'NH 2 in which R' has the meaning 
given in claim 51 to produce a compound of the formula 



HO.CH 2 



^co.ch 2 nh.r' 

HO-" ~ 



25 which is then reduced. 

59. Compounds as claimed in claim 51 when prepared by a process as claimed in 
claim 58. 
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